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The  Bureau  of  Land  Management  is  responsible  for   the  stewardship  of   our  public   lands.     It  is   committed  to 

manage,  protect,  and  improve  these  lands  in  a  manner  to  serve  the  needs  of  the  American  people  for  all 

times.     Management  is  based  upon  the  principles  of  multiple  use  and  sustained   yield   of  our   nation's  resources 

within   a   framework   of  environmental  responsibility  and  scientific   technology.     These  resources  include  recreation, 

rangelands,   timber,  minerals,  watershed,  fish  and  wildlife,  wilderness,  air  and  scenic,  scientific  and  cultural  values. 
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April     30,     1996 


Dear  Reader: 


Enclosed  for  your  review  and  comment  is  the  Draft  Environmental  Impact  Statement  for  Santa  Fe  Pacific  Gold 
Corporation's  Mule  Canyon  Mine,  prepared  by  the  Bureau  of  Land  Management  (BLM),  Battle  Mountain  District. 

The  Draft  Environmental  Impact  Statement  is  based  on  the  plan  of  operations  submitted  to  the  BLM  under  43  Code 
of  Federal  Regulations  3809.  This  Draft  Environmental  Impact  Statement  analyzes  the  direct,  indirect  and  cumulative 
impacts  associated  with  the  construction,  development,  operation,  and  reclamation  of  the  Mule  Canyon  Mine. 
Associated  actions  include  multiple  open-pit  excavations;  overburden  and  interburden  and  ore  stockpiles;  process 
facilities,  including  crushing,  milling,  oxidation,  gold  recovery  circuits,  and  tailings  storage  facilities;  heap  leach  pads 
and  associated  solution  tanks;  and  related  support  and  ancillary  facilities.  The  plan  of  operations  and  technical 
reports  in  support  of  the  plan  are  available  for  review  at  the  BLM  office  in  Battle  Mountain. 

The  BLM  is  interested  in  your  review  and  comment  on  the  adequacy  and  accuracy  of  this  document.  Public 
comments  will  be  accepted  during  a  60-day  comment  period.  Written  comments  on  the  Draft  Environmental  Impact 
Statement  must  be  postmarked  by  July  10  ,  1996,  and  should  be  sent  to  :  Christopher  Stubbs,  EIS  Project 
Manager,  Bureau  of  Land  Management,  Battle  Mountain  District  Office,  P.O.  Box  1420,  Battle  Mountain, 
Nevada  89820. 

In  addition,  a  public  meeting  to  accept  verbal  comments  is  scheduled  for  the  following  date,  time  and  location: 

June  5,  1996,    7:00-9:00  p.m.,  at  the  Battle  Mountain  District  Office,  Battle  Mountain,  Nevada. 

A  Final  Environmental  Impact  Statement  will  be  prepared  that  will  consider  the  comments  received  after  the  public 
review  and  comment  period.  This  Final  Environmental  Impact  Statement  may  be  in  an  abbreviated  format;  therefore, 
you  should  retain  this  Draft  as  a  reference.  For  additional  information,  please  contact  Christopher  Stubbes  at  the 
above  address   or  at  (702)  635-4000. 


Sincerely, 


Gerald  M.  Smith 
District  Manager 

Enclosure  as  stated 
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ABSTRACT 


The  Draft  Environmental  Impact  Statement  analyzes  potential  impacts  associated  with  a  proposal  to 
develop,  operate,  and  reclaim  a  new  surface  gold  mine  and  related  facilities  in  north-central  Nevada. 
The  Proposed  Action  includes:  1)  Development  and  operation  of  five  open  pits;  2)  Dewatering  of  mine 
pits;  3)  Construction  of  up  to  14  overburden  and  interburden  disposal  areas;  4)  Construction  and 
operation  of  gold  milling,  processing,  and  tailings  disposal  facilities;  5)  Construction  and  operation  of 
required  support  and  ancillary  roads  and  facilities;  and  6)  Reclamation  of  mining-related  disturbance 
and  facilities.  Components  of  the  Proposed  Action,  No-Action,  and  other  action  alternatives  are 
described  and  potential  related  environmental  impacts  are  evaluated  in  this  document.  Alternatives 
considered  but  eliminated  from  detailed  analysis  are  identified.  The  Agency  Preferred  Alternative  is 
the  Proposed  Action  which  may  be  modified  by  specific  mitigation  requirements. 

Responsible  Official  for  EIS:    /\\ha*J[A  YY\.    c^y^xIsL 
Gerald  M.  Smith 
District  Manager 
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EXECUTIVE  SUMMARY 


BACKGROUND 

This  Environmental  Impact  Statement  (EIS) 
documents  and  summarizes  the  environmental 
analysis  of  a  proposal  (Proposed  Action)  by- 
Santa  Fe  Pacific  Gold  Corporation  (SFPGC)  to 
construct,  develop,  operate,  and  reclaim  a  new 
surface  gold  mine  (Mule  Canyon  Mine)  along 
with  related  process  and  support  facilities.  The 
EIS: 

1)  Identifies  and  describes  the  Proposed 
Action  and  project  alternatives  (including 
the  No-Action  Alternative) 

2)  Characterizes  the  potentially  affected 
environment 

3)  Identifies  and  evaluates  potential  direct, 
indirect,  and  cumulative  impacts  which 
could  result  from  implementation  of  the 
Proposed  Action  or  alternatives 


preparation  of  an  EIS  to  evaluate  project-related 
impacts.  In  November  1992,  EIS  activities  were 
suspended  due  to  negotiations  between  GFMC 
and  SFPGC  for  transfer  of  property  ownership. 
SFPGC  assumed  ownership  in  June  1993  and 
proceeded  with  review  and  modification  of 
proposed  mining  and  reclamation  plans  and 
collection  and  evaluation  of  supplemental 
environmental  baseline  data.  These  activities 
resulted  in  preparation  and  submittal,  in 
November  1994,  of  a  revised  PO  application  to 
the  BLM  as  the  primary  responsible  land 
management  agency.  The  PO  was  also 
submitted  to  the  Nevada  Division  of 
Environmental  Protection  (NDEP)  to  fulfill 
applicable  State  requirements  for  Reclamation 
Plan  application,  review,  and  approval.  EIS 
activities  were  reinitiated  to  evaluate  impacts  of 
the  Proposed  Action  as  outlined  in  SFPGC's 
revised  PO  in  April  1995.  In  June  1995,  The 
NDEP  issued  Permit  N-0064  to  SFPGC  for  the 
proposed  Mule  Canyon  Mine. 


The  environmental  analysis  has  been  conducted 
in  accordance  with  applicable  provisions  of  the 
National  Environmental  Policy  Act  (NEPA) 
and  the  related  regulations  of  the  Council  on 
Environmental  Quality  (CEQ).  This  EIS 
provides  the  information  necessary  for  decision- 
makers for  responsible  jurisdictional  agencies  to 
objectively  evaluate  project-related  impacts  and 
benefits  and  to  make  required  determinations 
relative  to  project  approval/modification/ 
disapproval.  It  also  provides  a  basis  for  relevant 
public  input  to  the  decision-making  process. 


The  Proposed  Action  would  affect  a  Project 
Area  of  approximately  9,236  acres,  of  which 
approximately  4,812  acres  are  public  lands 
managed  by  the  BLM,  3,474  acres  are  fee  lands 
owned  or  controlled  by  SFPGC,  and  the 
remaining  950  acres  are  split  estate  lands  (public 
surface  and  fee  minerals).  Actual  disturbance 
would  be  limited  to  a  total  of  approximately 
2,688  acres,  of  which  approximately  1,312  acres 
are  public  lands  managed  by  the  BLM,  1,072 
are  fee  lands  owned  or  controlled  by  SFPGC, 
and  304  are  split  estate  lands. 


Exploration  for  the  proposed  Mule  Canyon 
Mine  was  initiated  in  1989  by  the  previous 
property  owner,  Gold  Fields  Mining  Company 
(GFMC),  followed  by  completion  during  1990 
through  1992  of  preliminary  baseline 
environmental  studies,  mine  planning,  and 
process  testing.  GFMC  submitted  a  Plan  of 
Operations  (PO)  to  the  Bureau  of  Land 
Management  (BLM)  in  November  1991.  Based 
on  a  determination  that  the  proposed  action 
could  have  the  potential  to  result  in  significant 
environmental    impacts,    the    BLM    initiated 


PROPOSED  ACTION 

The  Proposed  Action  includes  construction, 
development,  operation,  and  reclamation  of: 

•  Multiple  open-pit  excavations 

•  Overburden  and  interburden  disposal  areas 
and  ore  stockpiles 
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•  Process  facilities  including:  crushing, 
milling,  oxidation,  gold  recovery  circuits, 
and  tailings  storage  facilities 

•  Heap  leach  pads  and  associated  solution 
tanks 

•  Related  support  and  ancillary  facilities 

In  addition  to  the  proposed  mining-related 
activities,  the  Proposed  Action  includes  separate 
BLM  realty  actions  for  construction  and 
modification  of  the  west  access  (Beacon  Light) 
road,  and  construction  of  a  required  gasline, 
waterline,  and  substation  and  powerline. 

Following  project  development  and 
construction,  which  would  occur  over  a  period 
of  approximately  12  months,  the  mine  would 
enter  the  active  production  phase,  producing 
from  0.5  to  2.5  million  tons  of  gold  ore  and 
requiring  the  removal  and  placement  in  disposal 
areas  of  3.0  to  14.0  million  tons  of  overburden 
and  interburden  annually  for  a  period  of  nine 
years.  Over  the  mine  life,  it  is  estimated  that 
nine  to  11  million  tons  of  ore  would  be 
recovered  and  90  to  100  million  tons  of 
overburden  and  interburden  would  be  removed 
and  either  placed  in  permanent  disposal  areas  or 
backfilled.  Total     project-related     surface 

disturbance  over  the  mine  life  would  be 
approximately  2,688  acres,  including 
approximately  450  to  580  acres  of  disturbance 
outside  the  project  fenceline  for  access  roads 
and  borrow  sources.  Mine  construction  would 
employ  an  estimated  100  people  for  a  period  of 
12  months,  and  the  production  work  force 
would  include  a  maximum  of  approximately 
180  to  200  full-time  employees  for  the  life  of 
the  mine. 

PROJECT  ALTERNATIVES 

Formulation  and  comparative  evaluation  of 
project  alternatives  are  the  foundation  of  the 
EIS  process.  As  defined  by  applicable  NEPA 
provisions  (40  CFR  Part  1502.14)  and  BLM 
guidelines  (H-1790-1,  Chapter  IV),  the  EIS  must 
specifically  evaluate  the  Proposed  Action  and 
No-Action  Alternatives  as  well  as  a  reasonable 
range    of    alternatives    addressing    significant 


project  issues  as  identified  through  the  scoping 
process.  Alternatives  identified  and  evaluated  in 
this  EIS  include  the  following: 

Alternative  A,  No-Action  Alternative  -  Under 
the  No-Action  Alternative,  the  Proposed 
Action  and  other  actions  would  not  occur; 
existing  resource  values  would  remain  in  their 
current  condition  subject,  however,  to  the 
actions  and  impacts  of  natural  forces  and 
ongoing  mineral  exploration  and  other 
previously  approved  activities;  and  project- 
related  impacts  as  well  as  benefits  would  be 
precluded. 

Alternative    B,     Proposed    Action    -    The 

Proposed  Action  involves  development, 
construction,  operation,  and  reclamation  of  a 
new  surface  gold  mine.  The  mine  and  related 
facilities  would  include  the  west  access  road; 
five  open  pits;  14  overburden  and  interburden 
disposal  areas  including  the  Main  Pit;  surface 
drainage  systems;  pit  dewatering  sumps  and 
associated  piping  and  holding  ponds;  an  ore 
stockpile;  a  heap  leach  pad  and  associated 
solution  tanks;  a  mill  facility;  a  tailings  disposal 
facility;  support  facilities;  a  water  supply 
wellfield  and  associated  storage  and  distribution 
systems;  and  on-site  utility  installations,  haulage 
and  access  roads. 

Alternative  C,  East  Access  Alternative  -  The 

East  Access  Alternative  includes  essentially  the 
same  components  and  options  as  Alternative  B 
with  the  exception  that  the  west  access  which 
is  a  component  of  Alternative  B,  would  be 
replaced  or  supplemented  by  one  of  two 
potential  eastern  access  routes. 

Alternative  D,  Overburden  and  Interburden 
Disposal  Area  Configuration  Alternative  - 

The  Overburden  and  Interburden  Disposal 
Area  Configuration  Alternative  provides  for 
evaluation  of  several  potential  modifications  in 
the  configuration  of  the  permanent  overburden 
and  interburden  disposal  structures  which  are 
included  as  a  component  of  the  Proposed 
Action  (Alternative  B).  The  modifications 
considered  and  evaluated  under  Alternative  D 
include  elimination  of  benching  on  the  pile 
outslopes,  changes  in  final  outslope  angles  for 
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certain  outslope  orientations  or  areas,  and 
resultant  changes  in  pile  heights  and  footprints. 

The  following  project  alternatives  were 
identified,  considered,  and  eliminated  from 
detailed  analysis  as  being  either  infeasible  or 
incompatible  with  overall  project  objectives. 

Alternative  E,  Project  Location  Alternative  - 

The  Project  Location  Alternative  considers  the 
possibility  of  relocating  the  project.  This 
alternative  was  eliminated  from  detailed  analysis 
as  infeasible  since  project  location  is  defined  by 
the  location  of  economically  recoverable 
mineral  reserves. 


Geologic  Considerations 

Direct  geologic  impacts  resulting  from  the 
Proposed  Action  would  include:  1)  Disturbance 
of  geologic  materials  and  exposure  of  these 
materials  to  oxidation  and  weathering;  2) 
Extraction  of  9  to  11  million  tons  of  gold  ore 
and  removal  and  placement  in  stockpile  or  as 
backfill  of  approximately  90  to  100  million  tons 
of  overburden  and  interburden  materials;  and  3) 
Modification  of  the  topography  resulting  in  up 
to  five  pit  excavations,  up  to  14  permanent 
overburden  and  interburden  disposal  areas,  a 
tailings  facility,  a  leach  pile,  and  other  mining- 
related  disturbance. 


Alternative  F,  Mining  Methods  Alternative  - 

The  Mining  Methods  Alternative  considers  the 
use  of  other  mining  methods  to  recover  the 
identified  mineral  resources.  This  alternative 
was  eliminated  from  detailed  consideration  as 
infeasible  since  the  Mule  Canyon  reserve  is  a 
shallow,  disseminated  gold  deposit.  This  type 
of  deposit  can  only  be  recovered  using  high- 
volume  bulk  surface  mining  methods. 

Alternative  G,  Total  Backfill  Alternative  - 

The  Total  Backfill  Alternative  considers  the 
possibility  of  backfilling  all  mine  pits  with 
overburden  and  interburden  materials  on 
completion  of  mining.  This  alternative  was 
eliminated  from  detailed  analysis  as 
incompatible  with  overall  project  objectives  due 
to  ground  water  quality  considerations, 
operational  blending  requirements,  potential 
future  mineral  access  constraints,  and 
incremental  backfilling  costs. 

SUMMARY  OF  IMPACTS 

The  following  summarizes  potential  impacts 
which  could  result  from  implementation  of  the 
Proposed  Action  or  alternatives.  Where 
impacts  associated  with  a  given  alternative(s) 
differ  from  those  associated  with  the  Proposed 
Action,  variations  in  the  nature  or  magnitude 
of  impacts  are  noted.  Control  and  monitoring 
measures  designed  to  eliminate  or  reduce 
potential  impacts  are  also  summarized. 


Indirect  geologic  impacts  associated  with  the 
Proposed  Action  would  include  the  potential 
for  seismically  induced  damage  to  any  of  the 
excavated  or  constructed  mine  facilities  or 
features. 

Potential  cumulative  impacts  resulting  from 
implementation  of  the  Proposed  Action  would 
be  limited  to  incremental  reduction  in  the 
known  quantity  of  available  mineral  resources 
in  the  area. 

Potential  direct,  indirect,  and  cumulative 
geologic  impacts  would  be  essentially  the  same 
for  all  of  the  project  alternatives  except  the  No- 
Action  Alternative.  Alternative  D,  Overburden 
and  Interburden  Pile  Configuration  Alternative, 
could  result  in  minor  incremental  increases  or 
decreases  in  the  potential  for  seismically 
induced  failure  of  the  overburden  and 
interburden  disposal  areas,  depending  on  the 
configuration  option  considered. 

Generally,  the  noted  direct  and  cumulative 
impacts  cannot  be  effectively  mitigated  but 
would  be  limited  through  effective  mine  design 
and  planning.  Potential  indirect  impacts  have 
been  addressed  through  design  of  all  major 
mine  facilities  to  assure  structural  stability 
under  anticipated  seismic  loading  conditions. 

Surface  Water  Hydrology 

Direct  surface  water  hydrologic  impacts 
resulting  from  the   Proposed  Action  would 
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include:  1)  Alteration  of  surface  drainage 
patterns  within  the  9,236  acre  Project  Area  and 
modification  of  surface  runoff  conditions  for 
mine  disturbance  areas  of  up  to  2,688  acres;  2) 
Development  of  a  pit  lake  up  to  110  feet  deep 
and  covering  approximately  three  acres  in  the 
central  portion  of  the  South  Pit,  and  two  small 
ponds  less  than  20  feet  deep  in  the  southern 
portion  of  the  South  Pit  and  the  West  Pit;  and 
3)  The  potential  for  accidental  discharge  of 
process  fluids,  petroleum  products,  and  other 
liquids  which  could  pose  a  potential  health  or 
environmental  risk. 

Indirect  surface  water  impacts  would  include: 
1)  Potential  changes  in  surface  runoff  water 
quality  due  to  the  effects  of  leaching  as  runoff 
comes  in  contact  with  excavated  mine  materials 
including  ore,  overburden  and  interburden,  and 
process  tailings;  and  2)  Changes  in  the  water 
quality  of  the  pit  lake  and  ponds  over  time  due 
to  the  effects  of  evaporation,  surface  runoff 
contributions,  ground  water  inflow,  and 
chemical  changes  within  the  impoundments. 

No  cumulative  surface  water  hydrologic 
impacts  are  anticipated  since  the  area  of 
hydrologic  influence  does  not  intersect  similar 
areas  for  other  projects,  and  surface  water 
discharge  from  the  Project  Area  to  the 
Humboldt  River  is  unlikely. 

The  noted  direct  and  indirect  surface  water 
impacts  would  be  similar  for  all  project 
alternatives  except  the  No-Action  Alternative. 
The  East  Access  Alternative  (Alternative  C) 
would  result  in  an  incremental  increase  in 
surface  disturbance  area  with  a  corresponding 
increase  in  the  potential  for  alteration  of  surface 
drainage,  modification  of  surface  conditions, 
and  resultant  changes  in  runoff  water  quality. 
Alternative  D,  the  Overburden  and  Interburden 
Pile  Configuration  Alternative,  could  increase 
or  decrease  the  potential  for  surface  erosion  and 
sedimentation  depending  on  the  configuration 
option  considered. 

Potential  direct  and  indirect  surface  water 
impacts  would  be  effectively  controlled  and 
monitored  under  applicable  provisions  of  the 
NDEP    Water    Pollution    Control    Permit. 


Hazards  related  to  potential  spills  would  also  be 
addressed  by  a  Spill  Prevention  Control,  and 
Countermeasures  Plan  and  Emergency 
Response  Plans. 

Ground  Water  Hydrology 

The  Proposed  Action  would  result  in  direct 
ground  water  impacts  including:  1)  Ground 
water  discharge  of  up  to  110  gallons  per  minute 
(gpm)  to  mine  pit  excavations  and  resultant 
localized  reductions  in  ground  water  levels;  2) 
Removal  of  two  springs  in  mine  pit  areas;  3) 
Consumptive  use  of  an  annual  average  of  up  to 
900  gpm  from  the  water  supply  well  field  and 
resultant  localized  temporary  reductions  in 
ground  water  levels;  and  4)  The  potential  for 
accidental  discharge  of  process  fluids,  petroleum 
products,  and  other  liquids  with  associated  risk 
of  ground  water  contamination. 

Indirect  ground  water  impacts  would  include: 
1)  Potential  changes  in  ground  water  quality 
due  to  the  effects  of  infiltration  and  leaching  of 
excavated  mine  materials  including  ore, 
overburden  and  interburden,  and  process 
tailings;  and  2)  Disruption  or  reduction  of  flow 
from  up  to  eight  springs  within  the  area  of 
ground  water  drawdown. 

No  cumulative  ground  water  hydrologic 
impacts  are  anticipated  since  the  area  of 
hydrologic  influence  does  not  intersect  similar 
areas  for  other  projects  and  the  nearby 
Beowawe  geothermal  system  does  not  appear  to 
be  hydrologically  connected  to  the  ground 
water  units  potentially  impacted  by  mining. 

Potential  direct  and  indirect  ground  water 
impacts  would  be  essentially  the  same  for  all 
project  alternatives  except  the  No-Action 
Alternative. 

Potential  direct  and  indirect  ground  water 
impacts  are  addressed  by  specific  operation  and 
reclamation  measures  designed  to  minimize 
infiltration  through  the  overburden  and 
interburden  disposal  areas  and  control  drainage 
and  infiltration  in  the  leach  pile  and  tailings 
facilities  areas.  In  addition,  ground  water  use 
and   potential   impacts   would   be   effectively 
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controlled  and  monitored  under  applicable 
provisions  of  the  Nevada  State  Engineer's 
Water  Appropriation  Permits  and  the  NDEP 
Water  Pollution  Control  Permit. 

Soils 

Direct  soils  impacts  resulting  from  the 
Proposed  Action  would  include:  1)  Disturbance 
of  up  to  2,688  acres  of  existing  soil  resources,  of 
which  2,159  acres  are  within  and  529  acres  are 
outside  of  the  project  fenceline;  2)  Modification 
of  soil  structure;  3)  Loss  or  contamination  of 
soil  as  a  result  of  handling,  transport,  and 
stockpiling  of  approximately  4.6  million  cubic 
yards  of  growth  media;  and  4)  Loss  or 
degradation  of  soil  organic  and  biologic 
components  due  to  long-term  stockpiling. 

Indirect  soils  impacts  would  include  increased 
soil  loss  due  to  erosion  and  sediment  transport 
on  mining  disturbance  areas.  Cumulative 
impacts  on  soils  would  be  limited  to  the 
incremental  soil  disturbance  for  the  Project 
Area  when  considered  in  the  context  of  similar 
disturbance  for  other  current,  historic,  and 
reasonably  foreseeable  future  development  in 
the  area. 

Potential  direct,  indirect,  and  cumulative  soils 
impacts  would  be  similar  for  all  project 
alternatives  except  the  No-Action  Alternative. 
Alternative  C,  the  East  Access  Alternative, 
would  result  in  an  incremental  increase  in  the 
total  area  of  soils  disturbance.  Alternative  D, 
the  Overburden  and  Interburden  Pile 
Configuration  Alternative,  could  increase  or 
decrease  the  total  area  of  soil  disturbance  and 
the  potential  for  surface  erosion  and 
sedimentation  depending  on  the  configuration 
option  considered. 

Anticipated  direct,  indirect,  and  cumulative 
soils  impacts  would  be  controlled  and 
minimized  by  the  design  of  major  mine 
structures  and  the  soil  salvage,  stockpiling, 
replacement,  and  revegetation  plans  included  as 
components  of  the  Proposed  Action  and 
alternatives. 


Vegetation 

Direct  vegetation  impacts  resulting  from  the 
Proposed  Action  would  be  similar  to  the  soils 
impacts  previously  discussed  but  would  be 
limited  to:  1)  Disturbance  of  up  to  2,688  acres 
of  existing  vegetation  communities,  of  which 
2,159  acres  are  within  and  529  acres  are  outside 
of  the  project  fenceline;  and  2)  Disturbance  of 
approximately  0.1  acre  of  non-jurisdictional 
wetlands. 

Indirect  vegetation  impacts  could  include:  1) 
Increases  or  decreases  in  the  availability  of 
moisture  due  to  changes  in  surface  drainage 
patterns,  runoff  characteristics,  and  ground 
water  levels;  2)  Changes  in  growth  patterns  and 
productivity  resulting  from  alteration  of  soil 
structure  in  reclaimed  areas;  and  3) 
Modification  of  the  species  make-up  for 
reclaimed  areas  as  a  reflection  of  revegetation 
seed  mixtures  and  natural  invasion  of  vegetation 
from  adjacent  areas. 

The  potential  for  cumulative  project-related 
vegetation  impacts  would  be  limited  to  minor 
incremental  changes  in  species  composition  and 
diversity  over  a  relatively  small  area. 

Potential  direct,  indirect,  and  cumulative 
vegetation  impacts  would  be  similar  for  all 
project  alternatives  except  the  No-Action 
Alternative.  Alternative  C,  the  East  Access 
Alternative,  would  result  in  an  incremental 
increase  in  total  vegetation  disturbance. 
Alternative  D,  the  Overburden  and  Interburden 
Pile  Configuration  Alternative,  could  result  in 
a  minor  increase  or  decrease  in  the  total  area  of 
vegetation  disturbance,  depending  on  the 
configuration  option  considered.  Alternative  D 
might  also  have  some  effect  on  vegetation 
community  type  and  the  effectiveness  of 
revegetation  efforts,  given  slope  and  aspect 
considerations. 

Anticipated  direct,  indirect,  and  cumulative 
vegetation  impacts  would  be  addressed  through 
the  comprehensive  reclamation  plans  included 
as  a  component  of  the  Proposed  Action  and 
alternatives. 
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Grazing  and  Range  Management 


Wildlife 


The  Proposed  Action  will  result  in  direct 
grazing  and  range  management  impacts 
including:  1)  Temporary  loss  of  access  and 
grazing  use  for  the  approximately  6,635  acres  or 
670  Animal-Unit  Months  (AUMs)  within  the 
project  fenceline,  and  186  acres  or  19  AUMs 
outside  the  fenceline;  and  2)  Permanent  loss  of 
approximately  170  acres  or  17  AUM's  for  the 
remaining  open  pits  and  road  disturbance 
which  would  not  be  reclaimed  following 
mining. 

Potential  indirect  grazing  impacts  would  be 
limited  to:  1)  Reductions  in  utilization  of  areas 
outside  the  project  fenceline  as  a  result  of 
disruption  or  reduction  in  spring  flows  as  a 
potential  livestock  watering  source;  and  2) 
Adjustment  of  allotments  to  compensate  for 
temporary  and  permanent  reductions  or 
increases  in  the  areas  and  resources  available  for 
grazing  use. 

No  other  existing,  proposed,  or  reasonably 
foreseeable  development  projects  fall  within  the 
boundaries  of  the  affected  grazing  allotments, 
consequently  no  cumulative  impacts  are 
anticipated. 

Potential  direct,  indirect,  and  cumulative 
impacts  on  grazing  and  range  management 
would  be  similar  for  all  project  alternatives 
except  the  No-Action  Alternative.  Alternative 
C,  the  East  Access  Alternative,  would  result  in 
an  incremental  increase  in  total  disturbance  and 
a  consequent  increase  in  the  AUMs  affected. 
Alternative  D,  the  Overburden  and  Interburden 
Pile  Configuration  Alternative,  could  result  in 
a  minor  increase  or  decrease  in  total  disturbance 
depending  on  the  configuration  option 
considered.  Selection  of  a  slope  reduction 
option  could  increase  the  utility  of  reclaimed 
areas  for  grazing  use. 

Anticipated  direct,  indirect,  and  cumulative 
grazing  and  range  management  impacts  would 
be  partially  addressed  through  the 
comprehensive  reclamation  and  revegetation 
plans  included  as  a  component  of  the  Proposed 
Action  and  alternatives. 


Direct  impacts  to  wildlife  which  would  result 
from  the  Proposed  Action  include:  1) 
Temporary  or  permanent  loss  of  wildlife 
habitat;  2)  Loss  of  non-mobile  wildlife;  and  3) 
Displacement  or  loss  of  mobile  wildlife.  No 
loss  of  critical  or  important  habitat  for  any 
Federally  listed  Threatened,  Endangered,  or 
Candidate  species  would  occur  under  the 
Proposed  Action.  However,  habitat  loss  has 
the  potential  to  affect  four  Federal  Candidate 
(C2)  species  (spotted  bat,  western  small-footed 
myotis,  pygmy  rabbit,  and  ferruginous  hawk), 
raptors,  and  three  game  species  (mule  deer, 
chukar,  and  sage  grouse). 

Potential  indirect  wildlife  impacts  would  be 
limited  to  impacts  to  springs  and  seeps  and 
associated  riparian  values  as  a  result  of 
disruption  or  localized  drawdown  of  the 
ground  water  table  associated  with  these 
springs. 

Cumulative  impacts  to  wildlife  and  wildlife 
habitat  would  involve  potential  temporary 
shifts  in  use  patterns  and  wildlife  movements. 

Potential  direct,  indirect,  and  cumulative 
impacts  to  wildlife  resources  would  be  similar 
for  all  project  alternatives  except  the  No-Action 
Alternative.  Alternative  C,  the  East  Access 
Alternative,  would  decrease  the  risk  of 
deer/vehicle  collisions.  Alternative  D,  the 
Overburden  and  Interburden  Pile  Configuration 
Alternative,  would  result  in  minor  changes  to 
the  disturbance  footprint. 

Anticipated  direct,  indirect,  and  cumulative 
wildlife  impacts  would  be  controlled  through 
implementation  of  proposed  operational  control 
and  reclamation  measures  under  the  NDEP 
Reclamation  Plan  and  the  Nevada  Division  of 
Wildlife  (NDOW)  Industrial  Artificial  Pond 
Permit  which  include  specific  plan  provisions 
for  revegetation  and  reestablishment  of  wildlife 
habitat  values  and  measures  to  minimize 
wildlife  exposure  to  potentially  toxic  materials. 
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Cultural  Resources/Native  American 
Concerns 

Direct  impacts  to  cultural  resources  which 
would  result  from  the  Proposed  Action  include 
disturbance  or  loss  of  up  to  150  existing 
cultural  resource  sites  in  the  areas  of  proposed 
surface  disturbance,  of  which  52  have  been 
designated  as  eligible  for  listing  on  the  National 
Register  of  Historic  Places. 

Potential  indirect  impacts  to  cultural  resources 
would  be  limited  to  impacts  to  off-site 
ethnographic  sites  resulting  from  nearby 
development  activities.  Because  surface 
disturbance  and  mine  excavation  activities  are 
generally  not  expected  to  impact  any 
stratigraphic  units  commonly  associated  with 
significant  paleontological  resources, 
paleontological  impacts  are  not  anticipated. 

Cumulative  effects  to  cultural  resources  in  the 
Cumulative  Effects  Area  (CEA)  have  been 
studied  and  the  results  indicate  that, 
archaeologically,  the  Project  Area  appears 
unique  within  the  context  of  the  CEA  because 
of  its  intense  procurement  characteristics  and  its 
apparently  reliable  animal  resources. 

Potential  direct,  indirect,  and  cumulative 
impacts  to  cultural  resources  would  be  similar 
for  all  project  alternatives  except  the  No-Action 
Alternative.  Alternative  C,  the  East  Access 
Alternative,  would  expand  the  area  of  surface 
disturbance,  and  would  involve  disturbance  of 
valley  areas  with  high  resource  potential,  with 
resultant  increased  potential  to  encounter  and 
disturb  cultural  resource  values.  Alternative  D 
could  increase,  decrease,  or  modify  the  surface 
disturbance  footprint  slightly,  but  impacts 
associated  with  these  minor  modifications  are 
considered  negligible. 

Anticipated  direct,  indirect,  and  cumulative 
cultural  resource  impacts  would  be  controlled 
and  have  been  addressed  through 
implementation  of  a  Cultural  Resource 
Management  Plan  developed  as  a  cooperative 
effort  between  the  State  Historic  Preservation 
Office    (SHPO),    BLM,    and    SFPGC,    and 


administered  under  the  existing  Programmatic 
Agreement  between  the  SHPO  and  BLM. 

Socioeconomic  Factors 

The  Proposed  Action  would  directly  and 
indirectly  affect  socioeconomic  resources  such 
as:  1)  Population;  2)  Employment;  3)  Housing; 
4)  Community  services  and  facilities;  and  5) 
Public  finance  of  the  study  area.  The  influx  of 
new  workers  created  by  the  Proposed  Action 
would  have  both  positive  and  negative  impacts 
on  the  local  communities.  Indirect  negative 
impacts  would  be  associated  with  additional 
strain  on  existing  resources  such  as  housing, 
schools  and  community  services  imposed  by 
population  increases  which  would  result  from 
the  proposed  mining  activities.  Direct  positive 
impacts  would  include  stable  employment,  high 
paying  jobs,  and  significant  economic  benefits 
to  both  local  economies  and  governmental 
entities.  Indirect  positive  impacts  resulting 
from  mine  activities  would  include  additional 
demand  for  local  service-oriented  businesses 
providing  goods  or  services  to  the  mine. 

Cumulative  impacts  to  socioeconomic  resources 
would  result  from  the  construction  or 
operation  of  other  projects  in  the  area  that 
contribute  to  changes  in  local  population, 
employment,  housing,  public  services  and 
facilities,  and  the  economy.  Cumulative 
socioeconomic  impacts  are  likely  for  the  Mule 
Canyon  Mine.  The  most  critical  projects  that 
could  affect  the  socioeconomic  character  of  the 
study  area  (due  to  likelihood  of  similar  timing) 
include  Barrick  Goldstrike's  Meikle  Mine,  the 
Cortez  Pipeline  Project,  the  Phoenix  Expansion 
Project,  and  SFPGC's  Twin  Creeks  Expansion. 

Potential  direct,  indirect,  and  cumulative 
impacts  to  socioeconomic  resources  would  be 
similar  for  all  project  alternatives  except  the 
No-Action  Alternative.  Alternative  C,  the  East 
Access  Alternative,  would  facilitate  mine  access 
from  the  east,  potentially  resulting  in  a  shift  in 
the  distribution  of  the  mine  workforce  with 
more  mine  workers  coming  from  Elko/Spring 
Creek,  Carlin,  and  the  Crescent  Valley. 
Alternative     D     involves     only     operational 
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modifications  and  would  not  result  in  any 
incremental  socioeconomic  impacts. 

Transportation 

The  Proposed  Action  would  result  in  direct 
impacts  to  transportation  in  the  form  of 
increased  traffic  on  area  roads  and  resulting 
increases  in  safety  concerns  and  road 
maintenance  requirements.  Indirectly,  the 
Proposed  Action  would  increase  risks  associated 
with  transportation  of  potentially  hazardous 
materials.  The  existing  road  network  serving 
the  area  is  adequate  to  handle  anticipated  traffic 
loads  except  in  the  immediate  vicinity  of  the 
Project  Area,  where  new  access  routes  would 
have  to  be  constructed.  SFPGC,  in  cooperation 
with  Lander  County,  has  agreed  to  complete 
necessary  road  modifications  and  construction 
to  upgrade  and  extend  the  existing  Beacon 
Light  Road  to  provide  access  to  the  Project 
Area  from  the  west.  The  road  would  remain  a 
County  Road  but  SFPGC  would  maintain  it 
during  the  period  of  active  operations.  Lander 
County  has  filed  a  Right-of-Way  Application 
for  modification  of  the  Beacon  Light  Road  with 
the  BLM.  Potential  construction  related 
environmental  impacts  are  being  evaluated 
under  BLM  Environmental  Assessment  (EA) 
NV64-EA96-05.  Given  the  possibility  that  the 
BLM  right-of-way  approval  process  would  not 
be  completed  prior  to  mine  construction,  and 
proposed  utilization  of  this  road  in  conjunction 
with  mine  operations,  environmental  impacts 
due  to  both  road  construction/modification  and 
operational  mine-related  traffic  are  evaluated  in 
this  EIS. 

The  only  area  roads  which  would  experience 
cumulative  impacts  from  other  reasonably 
foreseeable  development  activities  within  the 
cumulative  effects  area  would  be  Interstate  80, 
State  Route  306  through  Crescent  Valley,  and 
the  local  road  network  in  the  potentially 
impacted  communities  of  Battle  Mountain, 
Elko  and  Spring  Creek,  Carlin,  Beowawe,  and 
Crescent  Valley.  Local  community  road 
systems  would  require  upgrades  which  could  be 
financed  through  mining-related  tax  revenues. 


Potential  direct,  indirect,  and  cumulative 
impacts  to  transportation  would  be  similar  for 
all  project  alternatives  except  the  No-Action 
Alternative  and  Alternative  C.  Alternative  C, 
the  East  Access  Alternative,  would  provide 
direct  access  from  the  east  and  would 
potentially  shift  a  significant  amount  of  traffic 
away  from  the  west  access  route. 

Anticipated  direct,  indirect,  and  cumulative 
transportation  impacts  would  be  partially 
addressed  by  construction  of  the  proposed 
and/or  alternative  access  roads  and  through 
coordination  and  compliance  with  planning 
requirements  of  both  Lander  County  and 
Nevada  Department  of  Transportation 
(NDOT).  In  addition,  compliance  with 
applicable  regulatory  standards,  provisions,  and 
planning  requirements  would  effectively 
minimize  any  substantive  long-term  adverse 
traffic  impacts. 

Air  Quality 

Direct  impacts  to  air  quality  which  would 
result  from  the  Proposed  Action  include 
emission  of  pollutants  (primarily  particulate 
matter  in  the  form  of  dust  and  small  particles 
or  PM10)  to  the  atmosphere.  These  emissions 
would  lead  to  very  localized  increases  in  the 
concentration  of  airborne  contaminants  and 
potential  temporary  decreases  in  visibility. 

Potential  indirect  impacts  to  air  quality  would 
result  from  project-related  traffic,  but  these 
impacts  would  generally  be  negligible. 

Cumulative  effects  to  air  quality  are  expected  to 
be  minimal  due  to  the  large  distances  separating 
existing  and  proposed  sources,  and  because 
existing  air  quality  is  considered  good.  The 
impacts  of  the  Mule  Canyon  Mine  on  air 
quality  would  be  significant  only  within  the 
immediate  vicinity  of  the  site,  and  no 
measurable  cumulative  impacts  are  expected. 

Potential  direct,  indirect,  and  cumulative 
impacts  to  air  quality  would  be  similar  for  all 
project  alternatives  except  the  No-Action 
Alternative.  Alternative  C,  the  East  Access 
Alternative,    would    represent    an    additional 
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source  of  traffic-related  dust  emissions,  but  it  is 
anticipated  that  the  incremental  increase  in  dust 
emissions  would  be  at  least  partially  offset  by  a 
reduction  in  traffic  and  related  dust  emissions 
on  the  west  access  road. 

Anticipated  direct,  indirect,  and  cumulative  air 
quality  impacts  would  be  addressed  through 
operational  control  measures  and 
implementation  of  the  NDEP  Air  Quality 
Bureau  Permit  to  Operate.  This  permit  is 
designed  to  effect  compliance  with  all  applicable 
Federal  and  State  air  quality  regulations  and 
standards.  Compliance     with     applicable 

regulatory  standards  and  provisions  would 
effectively  prevent  or  minimize  any  adverse  air 
quality  impacts. 

Visual  Resources 

Direct  and  indirect  impacts  to  visual  resources 
which  would  result  from  the  Proposed  Action 
would  be  consistent  with  existing  visual 
resource  management  (VRM)  objectives  for  this 
area.  Project  disturbances  would  generally  not 
be  visible  from  the  west  because  ridges  would 
intervene  and  there  are  no  regional  population 
centers  east  of  the  site  from  which  the  site  can 
be  seen.  Views  of  the  site  from  the  north  and 
from  the  south  are  generally  blocked  by  ridges 
and  escarpments. 

Cumulative  effects  to  visual  resources  include 
the  area  visible  from  Interstate  80  within  20 
miles  of  the  site.  The  mine-related  disturbance 
southeast  of  the  town  of  Battle  Mountain  is  far 
more  visible  than  that  which  would  be 
produced  by  the  Mule  Canyon  Mine. 

Potential  direct,  indirect,  and  cumulative 
impacts  to  visual  resources  would  be  similar  for 
all  project  alternatives  except  the  No-Action 
Alternative. 

Anticipated  direct,  indirect,  and  cumulative 
visual  resource  impacts  would  be  minimal  and 
would  be  addressed  through  final  reclamation 
and  revegetation  measures.  The  color  and 
texture  of  mine  disturbance  areas  four  to  six 
years  after  being  revegetated  would  be  very 


close  to  the  appearance  of  the  grass-dominated 
areas  presently  occupying  the  mountain  slopes. 

Land  Use  and  Recreation 

Direct  impacts  to  land  use  and  recreation 
resources  which  would  result  from  the 
Proposed  Action  include  a  temporary  shift  in 
land  use  for  the  Project  Area,  focusing  on 
mineral  exploration  and  development  use  and 
precluding  other  uses  including  grazing,  wildlife 
habitat,  and  dispersed  recreation  during  the 
period  of  active  mining  and  reclamation 
procedures.  Due  to  the  physical  distance 
between  the  Project  Area  and  any  Wilderness 
or  Wilderness  Study  Areas,  direct  project- 
related  impacts  on  these  areas  are  not 
anticipated. 

The  Proposed  Action  would  have  indirect 
impacts  on  both  developed  and  dispersed 
recreational  resources  in  the  general  area  due  to 
project-related  increases  in  population,  with 
increased  utilization  and  demand  for 
recreational  opportunities  associated  with  the 
influx  of  new  workers. 

Foreseeable  cumulative  development  and 
exploration  projects  within  the  Study  Area 
would  impact  land  uses  in  the  affected  areas. 
This  impact,  however,  would  not  be  considered 
significant.  The  influx  of  population  may  affect 
the  aesthetic  experience  of  outdoor 
recreationists  in  more  popular  recreation  areas. 
Because  of  the  vast  amount  of  public  lands 
available  for  recreation  activities,  cumulative 
impacts  to  recreation  and  wilderness  from 
foreseeable  projects  would  be  considered 
minimal. 

Potential  direct,  indirect,  and  cumulative 
impacts  to  land  use  and  recreational  resources 
would  be  similar  for  all  project  alternatives 
except  the  No-Action  Alternative. 

Anticipated  direct,  indirect,  and  cumulative 
impacts  to  land  use,  recreational  and  wilderness 
resources  would  be  addressed  through 
implementation  of  the  NDEP  Reclamation  Plan 
and  through  the  ongoing  resource  management 
efforts   of  the   BLM.      The   NDEP   Permit 
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includes  specific  plan  provisions  for  site 
reclamation  and  restoration  of  premining  land 
uses.  Compliance  with  applicable  regulatory- 
standards  and  provisions  would  effectively 
prevent  or  minimize  any  adverse  land  use, 
recreational  or  wilderness  impacts. 

AGENCY-PREFERRED  ALTERNATIVE 

The  BLM's  Preferred  Alternative  is  Alternative 
B,  the  Proposed  Action.  The  Preferred 
Alternative  was  selected  as  providing  the  best 
balance  between  environmental  protection  and 
effective  resource  utilization. 
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CHAPTER  1  -  EIS  INTRODUCTION 


1.1 


BACKGROUND 


This  Environmental  Impact  Statement  (EIS) 
documents  and  summarizes  the  environmental 
analysis  of  a  proposal  (Proposed  Action)  by 
Santa  Fe  Pacific  Gold  Corporation  (SFPGC)  to 
construct,  develop,  operate,  and  reclaim  a  new- 
surface  gold  mine  (Mule  Canyon  Mine)  along 
with  related  process  and  support  facilities. 
SFPGC  is  an  integrated  resource  company 
involved  in  exploration,  development, 
production,  and  sales  of  mineral  resource 
products  and  commodities.  SFPGC  is  the 
operator  of  the  existing  Twin  Creeks  and  Lone 
Tree  mines  located  respectively  northeast  and 
east  of  Winnemucca,  Nevada.  SFPGC  has 
drawn  on  operating  experience  at  its  existing 
mines  to  develop  effective  operating, 
reclamation,  and  mitigation  plans  for  the  Mule 
Canyon  Mine. 

This  EIS: 

1)  Identifies  and  describes  the  Proposed 
Action  and  project  alternatives  (including 
the  No-Action  Alternative) 

2)  Characterizes  the  potentially  affected 
environment 

3)  Identifies  and  evaluates  potential  direct, 
indirect,  and  cumulative  impacts  which 
could  result  from  implementation  of  the 
Proposed  Action  or  alternatives 

The  Bureau  of  Land  Management  (BLM)  is  the 
lead  agency  preparing  this  EIS  for  the  Mule 
Canyon  Mine.  This  EIS,  which  also  includes 
analysis  of  reasonable  project  alternatives,  has 
been  conducted  in  accordance  with  applicable 
provisions  of  the  National  Environmental 
Policy  Act  (NEPA)  and  the  related  regulations 
of  the  Council  on  Environmental  Quality 
(CEQ). 

The  proposed  Mule  Canyon  Mine  is  located  in 
the  central  portion  of  the  Argenta  Mining 
District,  approximately  15  miles  southeast  of 


Battle  Mountain,  Nevada  and  10  miles  west  of 
the  small  community  of  Beowawe,  as  shown  by 
Figure  1-1. 

Exploration  for  the  proposed  Mule  Canyon 
Mine  was  initiated  in  1989  by  the  previous 
property  owner,  Gold  Fields  Mining  Company 
(GFMC),  followed  by  completion  during  1990 
through  1992  of  preliminary  baseline 
environmental  studies,  mine  planning  and 
process  testing.  GFMC  submitted  a  Plan  of 
Operations  (PO)  to  the  BLM  in  November 
1991. 

In  November  1992,  EIS  activities  were 
suspended  due  to  negotiations  between  GFMC 
and  SFPGC  for  transfer  of  property  ownership. 
SFPGC  assumed  ownership  in  June  1993  and 
proceeded  with  review  and  modification  of 
proposed  mining  and  reclamation  plans  and 
collection  and  evaluation  of  supplemental 
environmental  baseline  data.  These  activities 
resulted  in  preparation  and  submittal,  in 
November  1994,  of  a  revised  PO  application  to 
the  BLM  as  the  primary  responsible  land 
management  agency.  The  PO  was  also 
submitted  to  the  Nevada  Division  of 
Environmental  Protection  (NDEP)  to  fulfill 
applicable  State  requirements  for  Reclamation 
Plan  application,  review,  and  approval.  EIS 
activities  were  reinitiated  to  evaluate  impacts  of 
the  Proposed  Action  as  outlined  in  SFPGC's 
revised  PO  in  April  1995,  and  shown  on  Figure 
1-2,  and  related  realty  actions. 

The  Proposed  Action  would  affect  a  project 
area  of  approximately  9,236  acres,  of  which 
approximately  4,812  acres  are  public  lands 
managed  by  the  BLM,  3,474  acres  are  fee  lands 
owned  or  controlled  by  SFPGC,  and  the 
remaining  950  acres  are  split  estate  lands  (public 
surface  and  fee  minerals).  Actual  disturbance 
would  be  limited  to  a  total  of  approximately 
2,688  acres,  of  which  approximately  1,312  acres 
are  public  lands  managed  by  the  BLM,  1,072 
are  fee  lands  owned  or  controlled  by  SFPGC, 
and  304  are  split  estate  lands.  Land  ownership 
in  the  project  area  is  illustrated  by  Figure  1-3. 
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1 .2         PURPOSE  AND  NEED 

The  purpose  and  need  to  which  this  EIS 
responds  are  directly  related  to  SFPGC's  plans 
to  develop,  operate,  and  reclaim  the  proposed 
Mule  Canyon  Mine.  Specifically,  the  purpose 
and  need  for  mine  development  and  operation 
are  maximum  recovery  of  available  mineral 
resource  values  consistent  with  applicable 
operational,  environmental,  regulatory,  and 
economic  constraints.  Mine  development  and 
operation  would  result  in  production  of  a 
valuable  mineral  resource  consistent  with  the 
intent  and  applicable  provisions  of  the  Mining 
Law  of  1872  et.  seq.  and  applicable  BLM 
Resource  Management  Plans  as  administered 
under  the  provisions  of  the  Federal  Land  Policy 
Management  Act  of  1976  (FLPMA).  Mine 
operations  would  make  the  resource  available 
for  technological,  industrial,  and  other  uses, 
provide  reasonable  economic  returns  for 
SFPGC  stockholders,  and  offer  specific  benefits 
relative  to  employment  and  economic  growth. 


1.3 


RELATIONSHIP  TO  LAWS,  PLANS 
AND  POLICIES 


prospectors  may  search  for  mineral  deposits  on 
any  public  lands  which  are  open  to  mineral 
entry.  Upon  discovery  of  an  economic  mineral 
deposit,  a  mining  claim  may  be  established 
which  entitles  the  claim  holder  to  conduct 
further  prospecting,  mining  operations,  and 
related  activities  subject  to  applicable  Federal, 
state,  and  local  laws  and  regulations.  SFPGC 
has  established  and/or  obtained  ownership  of 
mineral  rights  for  both  public  and  private  lands 
within  the  proposed  project  area. 

For  Federal  lands  in  the  project  area,  land  use 
policies  and  objectives  are  defined  in  general 
terms  by  the  BLM  Surface  Management 
regulations  contained  in  Title  43  of  the  Code  of 
Federal  Regulations  (43  CFR  Part  3809),  with 
specific  plans  and  objectives  outlined  by  the 
Shoshone-Eureka  Resource  Management  Plan 
((RMP),  BLM  -  March  1986,  Amended  - 
November  1987).  The  Proposed  Action  and 
alternatives,  as  presented  and  evaluated  in  this 
EIS,  are  consistent  with  applicable  land  use 
plans  and  objectives  presented  in  the  RMP  and 
subsequent  Record  of  Decision  (ROD)  and 
summarized  by  the  following  statements: 


Federal,  State,  and  local  laws  and  regulations 
have  been  established  to  encourage  both 
conservation  and  responsible  development  and 
use  of  natural  resources.  The  Mining  Law  of 
1872,  its  principal  amendment  of  July  23,  1956, 
and  other  minor  revisions  (Mining  Law  of  1872 
et.  seq.),  are  the  primary  laws  governing 
mineral  development  on  those  public  lands 
managed  and  administered  by  the  United  States 
Government.  Responsibilities  of  Federal  land 
management  agencies  under  applicable  laws  are 
defined  by  the  Mining  and  Mineral  Policy  Act 
(MMPA)  and  FLPMA. 

The  Mining  Law  of  1872  et.  seq.  was  enacted  to 
encourage  the  identification  and  orderly 
development  of  mineral  resources  important  to 
our  country's  technological  development  and 
economic  growth.  This  law  includes  specific 
provisions  providing  the  incentive  of  ownership 
and  control  to  compensate  for  the  labor, 
expense,  and  economic  risk  involved  in  locating 
and  developing  valuable  mineral  resources. 
Under    the    Mining    Law    of    1872    et.    seq., 


"Make  available  and  encourage 
development  of  mineral  resources  to  meet 
national,  regional,  and  local  needs 
consistent  with  national  objectives  for  an 
adequate  supply  of  minerals."  (ROD, 
page  29). 

"All  public  lands  in  the  planning  area 
will  be  open  for  mining  and  prospecting 
unless  withdrawn  or  restricted  from 
mineral  entry."  (ROD,  page  29). 

Similarly,  NEPA  provides  for  review  and 
evaluation  of  potential  project-related 
environmental  impacts  as  a  basis  for  agency 
determinations  on  proposed  plans  for 
development  or  use  of  Federal  lands.  The 
intent  of  NEPA,  as  stated  in  40  CFR  Part 
1500.1(b)  is  to: 

"...insure  that  environmental 
information  is  available  to  public 
officials  and  citizens  before  decisions  are 
made  and  before  actions  are  taken.    The 
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information  must  be  of  high  quality. 
Accurate  scientific  analysis,  expert  agency 
comments,  and  public  scrutiny  are 
essential  to  implementing  NEPA.  Most 
important,  NEPA  documents  must 
concentrate  on  the  issues  that  are  truly 
significant  to  the  action  in  question..." 

The  NEPA  process  is  graphically  illustrated  by 
Figure  1-4. 


Action.  Right-of-way  approvals  require  an 
environmental  analysis  with  consideration  of 
the  same  items  as  noted  above. 

NDEP  responsibilities  are  defined  by  the 
Nevada  Administrative  Code  which  includes 
similar  provisions.  Other  required  permit 
approvals  addressing  specific  resource  or 
operational  components  and  the  responsible 
jurisdictional  agencies  are  identified  by  Table  1-1. 


1.4 


REQUIRED      AGENCY 
AND  APPROVALS 


ACTIONS 


The  primary  agency  actions  and  approvals 
required  to  allow  project  implementation 
include  the  PO  approval  and  right-of-way 
approvals  required  by  the  BLM  and 
Reclamation  Plan  approvals  required  by  the 
NDEP.  It  should  be  noted  that  preparation  of 
NEPA  documents  and  resultant  agency 
determinations  are  related  to  but  distinct  from 
the  permitting  process  for  various  project 
activities  and  components.  The  NEPA  process 
identifies  and  describes  various  project 
alternatives  and  evaluates  the  significance  of 
potential  environmental  impacts  as  they  relate 
to  these  alternatives. 


1.5         PUBLIC  SCOPING 

Under  applicable  NEPA  provisions  (40  CFR 
Parts  1500.1(b),  1500.2(d),  1501.7(a)(1), 
1502.19(c)  and  (d),  1503.1(a)(4),  and  1506.6), 
public  involvement  in  the  NEPA  process  is 
encouraged  and  reasonable  opportunity  for 
public  involvement  must  be  provided. 

The  initial  opportunity  for  public  involvement 
in  the  NEPA  process  is  project  scoping,  which 
for  the  Mule  Canyon  Project  occurred  during 
April  1992  and  May  1995.  Project  scoping 
included  several  public  meetings.  The  public 
was  also  given  the  opportunity  to  provide 
written  comments  to  be  considered  in  the 
scoping  process. 


Under  the  MMPA  and  FLPMA,  the  BLM  is 
required  to  review  the  project  proponent's  PO 
to  assure  that: 

1)  Adequate  provisions  are  included  to 
minimize,  where  feasible,  adverse 
environmental  impacts 


2)     Measures    are    included    to    provide 
reclamation,  where  practicable 


for 


3)  Control,  mitigation,  and  reclamation 
measures  are  adequate  to  prevent 
unnecessary  or  undue  degradation 

4)  The  proposed  operations  would  comply 
with  all  applicable  Federal,  State,  and  local 
laws  and  regulations. 

BLM  approvals  are  also  required  for  any  rights- 
of-ways  on  Federal  lands  for  road  and  utility 
construction    associated    with    the    Proposed 


Other  opportunities  for  public  involvement 
include  notification  and  transmittal  of  draft  and 
final  NEPA  documents  for  review  and 
comment.  Given  the  determination  that  an  EIS 
will  be  required,  the  public  also  has  the 
opportunity  to  participate  in  formal 
public/agency  comment,  including  public 
comment  meetings  and  the  receipt  of  and 
response  to  written  comments. 

As  part  of  the  scoping  process,  applicable 
NEPA  requirements  direct  that  scoping  should 
be  used  to; 

"Determine  the  scope  and  the  significant 
issues  to  be  analyzed  in  depth  ..."  (40 
CFR  Part  1501.7(a)(2));  and  "Identify 
and  eliminate  from  detailed  study  the 
issues  which  are  not  significant  or  which 
have  been  covered  by  prior 
environmental  review  ... "  (40  CFR  Part 
1501.7(a)(3)). 
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1TE:  This  Chart  has  been  prepared  for  lllustraliv 
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NEPA  FLOWSHEET 


Chapter  1  -  EIS  Introduction 


TJ 
Q) 
M 
(A 
V 
TJ 

■o 

< 
V) 

c 

0) 

c 
o 
a 
E 
o 
O 

a 

ct 

o 
a> 
'o 
a 

to 

> 
O 

> 

co 

5 

CO 

> 
3 

TJ 
C 
CD 

TJ 
CD 
O 

CC 

0) 

o 
a. 

"CD 
CO 

> 

o 

tj 

c 

CO 
CD 

o> 

c 
'co 
■a 

c 
j= 

1  <g 

CD     CD 

c   <5 
co  -n 

■S  c 

2  -S 

CO     CD 

5  5 

(0 
CD 

> 

CO 

o 
a 

CD 

o 

c 
c 

CD 
■D 

c 
co 

CD 
O) 
CO 

o 

CO 

o 

CD 

o 

Q. 

CD 

> 

o 

CO 

D 

0 

c 

c 
0 
0 

c 
0 

CO 

0)     CD 

U     V 

81 

If,     CD 

•  z 
II 

CD     O 

0  *; 
cc   E 

CO 

c 
.0 

TO 
0 

'c 

3 

E 
E 
0 
0 

■0 

c 

CD 

0 
a 

CO 

TJ    E 
CD    B 
C     <o 

i  sr 

CD 
O 

a. 

"co 

> 
O 

w 

CD 

0 

CO 

j: 
0 

CO 

JB 

"D 

C 

co 
00 

a 

c 

CD 

CD 
CD 

0) 

0 
0 

Cl 

CD 

C 

E 

E 
0 

1  s 

>-     CO 

aj    cd 
B    0 

CD     c 
>     CO 

ii 

0  ^5 

CO   T3 

Storage  and  handling  of  toxic  and 
hazardous  materials  and  petroleum 
products 

CD 
CO 
D) 

C 

03 
0) 

E 

CO 

c 

i 

c 
co 

E 

CD     CO 

Y'b 

O     :z 
0-    0 

■0 

c 

CO 

c 
g 

CO      o, 

11 

O     CO 

to    to 

1« 

*3     CD 

ro    > 
o.  .t; 
_    □> 

<  a 

TJ 

C 
JO 

CD 
CO 

5 

TJ 

~o 

as 

CD 

c 
O 

< 

Q. 

<i 

0_    ~ 

It 

^     O 
<    CL 

BS     CD 

°-     1 
0)     O) 

2  S 

03  CD 

.£  ^ 

S-o 

c  « 

CD    ^ 
CO    CD 

.£   o 

c  tj 
,=    cd 

2    LL. 

< 

a. 

<  - 
a.  ~ 

I* 

<  a. 

=     05 
CO      CO 

s  S 

a)    co 

.£  2 

5. 

1| 

CO    CD 

.£   o 

C   TJ 
^     0) 
S   u_ 

< 

u. 
cc 

a.  Q-  y. 

UJ    I     " 

Z  Z  < 

;:e 

o    o    o 

<    <    T3 

^    ">     0) 
>    C     CD 

«  .2  it 

o    S    CO 
£    D    o 

C      *    ^      CD 

|«t5.g 

C    O    c    CD 

O    »-    co    D. 

■fc  2  =5  w 

E    .2    £    TJ 

ujI   c  » 

c  c  y  £' 

o   o   5   (o 

«-    t-1     c    TJ 
CO     CD     fc     C 

Z  Z  <  UJ 

< 

CD 

c 

CD 

0 
u 

CD 

C 
O 

2 

3 

O) 

0) 

cc 

B 

CO 

CD 

C 
O 

CD 
3 
CD 

a> 
cc 

03 

CD 

CO 

CO 

c 
0 

JO 
3 
CO 
CD 

CC 
0) 
CD 

CO 

0 
< 

CD 

to 

c 

CO 
CD 
(J 

CO 

c 
.0 

CO 
3 
D) 
CD 
CC 
0) 

to 
CO 

CO 

c 
g 

CO 
3 
Ol 
CD 
CC 
CD 

to 
CO 

CO 

c 
g 

CO 

3 

a> 

CD 
CC 
CD 

to 
CO 

CO 

£ 

GC 

UJ 

a. 

Q 
UJ 

cc 

a 

UJ 

UJ  < 

o 

a 
u. 
O 
> 
CC 

< 

S 
5 

M 

s 

(0 
_l     tfl 

si 

H 

rl 

E 

•c 

0. 

i  >- 

»  £ 

II 

■2  ^ 
»  j: 

If 

(A     <U 
V     > 

cc  o 

< 

0_ 

-a  yj 

si 

m-  m 

0  — 

1  1 

1  s. 

—     CO 

a  c 
a)   cd 

3  2 

< 
0- 
UJ 

i 

00 

CO 

u_ 

C/5 

< 

0. 
UJ 

_l 

03 

CO 

CD 

c 

O) 

c 

UJ 

o 

CO 

Q. 

o 

u 

E 

<  _ 

.   UJ 

co  O 

uT 

H 

< 

m 

CO 

E 

— -    CO 
O     CD 

j:  .*= 
o  u. 

u 

»-    a 
0    o 
3     g 

s^ 

D     O 
CO   1- 

.c  — 

II 
u 

o  5 

co    oo 
CO    c 

11 

^  < 

^"5 

0  CC 

CD    Z 

^s 

CD     O 

CC    co 
l_    co 
CD    'E 

*  I 

0   E 

D     O 

z  0 

CO 

c 
0 

CO 

■go 

it 

II 

CJ    co 

CD 

2  E 

■S  E 

CD     O 

ll  u 

c 
0 

0 

a) 
0    0 
C   0- 

0  — 

co  2 

l| 

CD     C    — 
TJ     0   0- 

JJ    .t    HI 

>  >  a 

3 
CD 
CD 
3 
CQ 
> 

*CD 
3 

a 

CD 

CD 

a. 

UJ 

Q 

z 

3 
CO 
CD 
3 
CO 
> 

3 

a 

CD 
CO 

a. 

UJ 

0 

z 

< 
Q. 
UJ 
CL 
UJ 
Q 

z 

3 
co 

CD 
3 

m 

> 

"cd 

3 

a 

to 

0. 
UJ 

Q 

z 

3 

co 

CD 
3 
CO 
>- 

to 
3 
O 

< 

Q. 
UJ 

a 

z 

"co 

CD 

X 
"o 
c 
g 

CO 

> 

b 

CO 

■Si 

>  Q 

"co 

> 
o 

Q. 
Q. 
< 
CO 

c 
o 

CD 
CD 

Q. 
O 

o 

c 

CO 

a. 

JO 
CD 

> 

o 

5. 

a 
< 

> 

CO 

JZ 
CO 

cc 

CN 

CO 
UJ 

CD 

o 
ct 

co 

CO 

CD 

CO    E 

CD     q5 

«  o- 

si 

CD     l- 

>    <u 
5  Q. 

T3 

c 

CD 
CD 
O) 
CO 

o   c 

1? 

CO    := 
O    T3 

a  = 

UJ    I 

ii) 

Si 

E 

z 

c 
o 

o 

c 

CD 

33 

CD 

c 

CO 

CD 
CO 

c 

CD 

'3 

is 

CD 
CD 

> 

CD 

0 

TJ 
CD 

cc 

CD 
CO 

c 

CD 
CO 

c 
0 

0 

'c 

3 

E 
E 
0 
O 

So 

z 

UJ 
UJ 

cc 

D 

a 

UJ 

cc 

UJ 

1- 

< 

V) 

"co 
> 
0 
a. 
a. 
< 
c 

CO 
0. 

c 
0 

CD 

E 

CO 

0 

CD 
CC 

CO 

1 

cB 

D- 
O 

C 

O 
O 

c 
0 

3 

O 

Q. 

CD 

co 

0 

1 

CD 
Q_ 

cd 
to 
$ 

E 

0 

CO 
CO 
UJ 

Q 

a. 

z 

■0 

c 

CD 

1   c 

«    JD 

CJ    co 

c    % 

.2  ^ 

c   ro 
?i 

£2 

=  3 

CL    O 

co  u 

CN 

1 

CD 
Q. 
> 
CD 
CO 
CO 

E 

CO 

a 
m 

CO 

1 

a3 
0. 

> 

"(0 

3 

a 

< 

E 
1 

co 

CO 

O 

a 
Q 

CD 
CO 

i 

TJ 

"5 

CO 

Lo 

> 
o 
a 
a 
< 

a> 

a. 

Z 
UJ 

UJ 

cc 

■D 

a 

UJ 

cc 

-1 

< 

cc 

UJ 

Q 

UJ 

u_ 

D£/S 


Page  1-8 


Mule  Canyon  Mine 


2"S 

LI   E 


cc  < 


*  <»  u 


>    (0 

(0    c 
C     (B 

oj   a 

II 

IS 

U     CO 


<      IA 


If 


a  o 


2  Q 


eg 

li 


<0    I 

>  Q 

■Sz 


"Si 
li 


(0  > 

■°  5 

(D  O 

>  Q 


~  O 
c  Q 


CD     O 

5  1 


E  § 
to  ai 
CO   Q. 


5    g 
§| 

0  c 

(5  3- 
S  "a 

1  (D 


5* 

o  Q- 

to  E 

03  03 

E  V> 

o  >- 

Q  05 


31 


o   o 

■D     Q. 


X   CL 


Page  1-9 


DEIS 


Chapter  1  -  EIS  Introduction 


Project  scoping  documentation  was  reviewed, 
analyzed,  and  summarized  to  develop  a  Project 
Scoping  Summary  which  has  been  used  by  the 
BLM  and  EIS  consultant  in  preparing  this  EIS 
document.  Review  and  development  of  the 
scoping  summary  resulted  in  identification  of 
certain  issues  which  are  considered  significant 
due  to  the  number  and  nature  of  comments 
received,  obvious  potential  for  project-related 
impacts,  the  importance  of  known  resource 
values,  and/or  agency  management 
considerations.  The  following  sections  identify 
project  issues,  with  individual  issues  organized 
under  appropriate  resource/subject  categories. 
Those  issues  identified  as  significant  relative  to 
analysis  are  designated  with  italics. 

1.5.1     Socioeconomic  Impacts 

Primary  areas  of  concern  relative  to 
socioeconomic  impacts  include  Lander,  Eureka, 
and  Elko  Counties,  and  the  communities  of 
Battle  Mountain,  Crescent  Valley,  Beowawe, 
Carlin,  Elko/Spring  Creek,  and  Winnemucca. 
Primary  socioeconomic  issues,  benefits,  and 
concerns  include  the  following: 

•  Impacts  of  construction  work-force  on 
employment,  unemployment,  housing,  schools, 
community  infra-structure,  social  services  and 
other  socioeconomic  parameters  (Lander 
County,  J.  Chesney,  C.  Sayers,  J.  Williams, 
D.  Lannigan) 

•  Impacts  of  long-term  mine  workforce  on 
these  same  parameters  (Lander  County,  J. 
Chesney,  J.  Williams) 

•  Potential  distribution  of  construction/mine 
workers  between  area  counties  and 
communities  and  distribution  of  tax 
base/revenues  relative  to  socioeconomic 
impact  mitigation  (Lander  County,  Z  Miles, 
B.  Dohms) 

•  Impacts  on  worker  distribution  of  access 
alternatives  (Lander  County,  D.  Brown,  D. 
Lannigan) 


•  Differential  impacts  resulting  from  local 
versus  non-local  hiring  policies  (J.  Chesney, 
J.  Williams) 

•  Project  development  effects  on  minority 
populations  (BLM) 

Socioeconomic  issues  and  concerns  are 
addressed  in  Sections  3.12  and  4.10  of  this  EIS 
document. 


1.5.2 


Surface      and 
Resources 


Ground      Water 


Primary  areas  of  concern  relative  to  impacts  on 
surface  and  ground  water  resources  include  the 
Project  Area,  the  adjacent  Whirlwind  Valley, 
the  Beowawe  geothermal  resource  area,  and  the 
nearby  Humboldt  and  Reese  Rivers.  Primary 
water  resource  issues,  benefits,  and  concerns 
include  the  following: 

•  Potential  for  release  of  cyanide,  toxic 
substances,  or  other  pollutants  to  surface  or 
ground  water  (J.  Wald,  Environmental 
Protection  Agency  (EPA)) 

•  Potential  changes  in  the  water  table  and 
availability  of  ground  water  due  to  pit 
dewatering  or  consumptive  use  of  ground 
water  Q.  Wald,  J.  Williams) 

•  Conditions  of  pit  filling,  including  water 
level  and  pit  water  quality  (J.  Wald,  G. 
Miller,  U.S.  Fish  and  Wildlife  Service 
(USFWS),  J.  Williams) 

•  Erosion  and  sediment  loading  (USFWS, 
EPA) 

•  Potential  for  impacts  on  geothermal  resources 
(BLM) 

•  Potential  for  contributions  to  cumulative 
impacts  on  the  Humboldt  and  Reese  River 
systems  Q.  Wald,  G.  Miller,  USFWS) 

•  Potential  dewatering  and/or  disturbance  of 
livestock/wildlife  watering  sources  (BLM,  M. 
Sansinena,  Nevada  Division  of  Wildlife 
(NDOW)) 
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Surface  and  ground  water  issues  and  concerns 
are  addressed  in  Sections  3.4  through  3.6  and 
4.3  through  4.4  of  this  EIS  document. 

1.5.3     Wildlife 

Primary  areas  of  concern  relative  to  impacts  on 
wildlife  include  the  Project  Area,  adjacent  areas 
which  provide  similar  wildlife  habitat,  and 
surrounding  areas  which  are  used  by  mule  deer 
as  winter  range.  Primary  wildlife  issues, 
benefits,  and  concerns  include  the  following: 

•  Potential  for  wildlife/waterfowl  mortality  as 
a  result  of  exposure  to  cyanide  and  other 
potentially  toxic  solutions  Q.  Wald) 

•  Destruction  or  alteration  of  wildlife  habitat 
(USFWS,  EPA,  NDOW,  BLM) 


issues,    benefits,    and    concerns    include    the 
following: 

•  Temporary  reduction  in  the  area  available 
for  grazing  with  elimination  of  grazing  on 
areas  within  the  project  fenceline  during 
mining  operations  (M.  Sansinena,  BLM) 

•  Permanent  elimination  of  grazing  from  open 
pit  areas  (M.  Sansinena,  BLM) 

•  Temporary  elimination  of  access  to  and 
potential  loss  of  livestock  watering  sources 
(M.  Sansinena,  BLM) 

Grazing  issues  and  concerns  are  addressed  in 
Sections  3.9  and  4.7  of  this  EIS  document. 

1.5.5     Cultural/Ethnographic  Resources 


Construction  of  a  west  access  road  may 
impact  mule  deer  winter  range  (NDOW, 
BLM) 

Occurrence  of  any  unique  habitat  values  or 
Threatened  and  Endangered  (T&E)  species 
(USFWS,  J.  Williams,  BLM,  NDOW) 

Potential  reduction  of  biological  diversity 
(USFWS,  EPA) 

Project-related  effects  on  surface  waters  and 
any  associated  habitat  values  due  to  erosion 
and  siltation  (J.  Williams) 

Scheduling  to  minimize  wildlife  impacts 
(NDOW) 


Primary  areas  of  concern  relative  to 
cultural/ethnographic  impacts  include  the 
Project  Area  and  areas  to  be  affected  by 
powerline  rights-of-ways  and  access  roads. 
Primary  cultural/ethnographic  issues,  benefits, 
and  concerns  include  the  following: 

•  Potential  to  disrupt  cultural  resource  sites  or 
destroy  cultural  resource  values  (BLM) 

•  Potential  to  directly  impact  sites  of 
cultural/religious  significance  to  American 
Indian  groups  (BLM) 

Cultural  and  ethnographic  issues  and  concerns 
are  addressed  by  Sections  3.11  and  4.9  of  this 
EIS  document. 


•     Potential     noise     impacts     on     wildlife 
(USFWS) 

Wildlife  issues  and  concerns  are  addressed  in 
Sections  3.10  and  4.8  of  this  EIS  document. 

1.5.4     Grazing 

Primary  areas  of  concern  relative  to  grazing 
impacts  include  the  Project  Area  and 
potentially  affected  portions  of  the  Argenta  and 
Geysers  grazing  allotments.    Primary  grazing 


1.5.6     Land  Use,  Access,  and  Recreation 

Primary  areas  of  concern  relative  to  impacts  on 
land  use,  access,  and  recreation  include  the 
Project  Area  and  the  BLM's  Shoshone-Eureka 
and  Elko  Management  Areas.  Primary  land 
use,  access,  and  recreation  issues,  benefits,  and 
concerns  include  the  following: 

•     Impacts    on    big-game    and    upland    bird 
hunting  in  the  project  area  (NDOW) 
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•  Increased  demand  for  and  use  of 
recreational  facilities  and  areas  due  to  the 
influx  of  construction  and  mine  workers  (J. 
Williams,  BLM) 

•  Compatibility  with  multiple-use  objectives  of 
land  management  agencies  (BLM) 

•  Impacts  on  current  and  future  land  uses  Q. 
Williams) 

•  Mitigation  for  the  loss  (temporary  or 
permanent)  of  public  lands  (G.  Miller) 

•  Public  revenue  losses  (or  gains)  due  to  mine 
development  (J.  Williams) 

Land  use,  access,  and  recreation  issues  and 
concerns  are  addressed  by  Sections  3.16  and 
4.14  of  this  EIS  document. 

1.5.7     Cyanide/Toxic/Hazardous  Materials 

Primary  areas  of  concern  relative  to 
cyanide/toxic/hazardous  materials  include  the 
Project  Area,  adjacent  areas,  and  transportation 
routes.  Primary  cyanide/toxic/hazardous 
materials  issues,  benefits,  and  concerns  include 
the  following: 

•  Identification  of  all  toxic  or  hazardous 
materials  which  may  be  stored  or  used  on  the 
site  and  a  description  of  procedures  for 
transportation,  storage,  handling,  use,  and 
disposal  (J.  Wald,  J.  Williams) 

•  Procedures  for  use  and  handling  of  cyanide 
solutions,  including  any  provisions  for 
detoxification  and/or  exclusion  of  wildlife 
and  waterfowl  (J.  Wald,  EPA,  USFWS) 

•  Potential  for  "upset"  conditions  to  result  in 
release  of  toxic  or  hazardous  substances  (J. 
Williams,  EPA) 

•  Ultimate  fate  of  cyanide  (natural 
degradation  of  cyanide  should  not  be 
assumed)  (J.  Wald,  EPA) 

•  Worker  exposure  to  cyanide  and  other 
toxic  materials  Q.  Williams) 


Cyanide,  toxic,  and  hazardous  materials  issues 
and  concerns  are  addressed  by  Sections  2.2.4.11, 
2.2.4.13,  2.2.4.16,  3.13,  4.3,  4.4,  and  4.11  of  this 
EIS  document. 

1.5.8     Reclamation,  Mitigation,  and 
Monitoring 

Primary  areas  of  concern  relative  to 
reclamation,  mitigation,  and  monitoring  include 
the  Project  Area  and  adjacent  areas.  Primary 
reclamation,  mitigation,  and  monitoring  issues, 
benefits,  and  concerns  include  the  following: 

•  Reclamation  feasibility  including  specific 
plans,  and  assessment  of  reclamation 
effectiveness  by  both  quantitative  and 
qualitative  measures  (J.  Wald,  EPA,  G. 
Miller,  J.  Williams) 

•  Economic  considerations  relative  to 
evaluation  of  potential  impacts  and 
effectiveness  of  proposed  mitigation  for 
project  alternatives  (J.  Wald,  EPA) 

•  Alternative  mitigation  for  lands  which  can 
not  be  reasonably  restored  to  their  pre-mining 
condition    (J.  Wald,  G.  Miller) 

•  Consideration  of  future  mineral  development 
potential  (BLM) 

•  Reduction  of  erosion  potential  and 
restoration  of  pre-mining  habitat/grazing 
values  (NDOW,  USFWS) 

•  Assurances  and  funding  for  completion  of 
reclamation  as  proposed   (J.  Wald,  EPA) 

•  Availability  of  adequate  topsoil  to  support 
effective  reclamation  (G.  Miller,  J.  Williams) 

•  Use  of  native  plant  species  in  reclamation 
(USFWS) 

Reclamation,  mitigation,  and  monitoring  issues 
and  concerns  are  addressed  by  Sections  2.2.4.18, 
4.3,  4.5  through  4.8,  4.13,  and  4.14  of  this  EIS 
document. 


DEIS 


Page  1-12 


Mule  Canyon  Mine 


1.5.9     Air  Quality  Impacts 


1.5.11  Other  Issues 


Primary  areas  of  concern  relative  to  air  quality 
impacts  include  the  Project  Area  and  the 
Whirlwind  and  Lower  Reese  River  Valley 
airsheds.  Primary  air  quality  issues,  benefits, 
and  concerns  include  the  following: 

•  Potential  project-related  air  emissions 
including  point  and  non-point  source 
particulates,  combustion  products,  toxic,  and 
other  air  emissions  (J.  Williams,  EPA) 

•  Emission  control  measures  and  evaluation  of 
their  effectiveness  relative  to  applicable 
emission  standards  Q.  Williams,  EPA) 

•  Cumulative  air  quality  impacts  for  this  and 
other  existing  and  proposed  projects  within 
the  cumulative  effects  area  (J.  Williams, 
EPA) 

•  Air  quality  impacts  on  vegetation,  wildlife 
and  human  health  (USFWS) 


Additional    issues    identified    during    scoping 
include: 

•  Stockpiling  of  sub-economic  ore  for 
possible  future  processing  U.S.  Bureau  of 
Mines  (USBM) 

•  Identification  and  description  of  potential 
impacts  on  any  wetland  or  riparian 
communities  (USFWS,  EPA) 

•  Alternatives  to  be  considered  should  include 
different  ways  of  developing  the  ore  body, 
alternatives  to  the  use  of  cyanide,  options  for 
dealing  with  large  quantities  of  barren  rock 
and  spent  ore,  and  reclamation  alternatives 
including  partial  or  complete  backfilling  (J. 
Williams,  G.  Miller,  J.  Wald) 

•  Consideration  of  alternative  sites  for  each 
major  project  component  (J.  Williams, 
USFWS) 


•  Air  emissions  relative  to  the  nearest  Class 
I  airshed  (EPA) 

Air  quality  issues  and  concerns  are  addressed  by 
Sections  3.14  and  4.12  of  this  EIS  document. 

1.5.10  Cumulative  Impacts 

Cumulative  effects  areas  vary  for  each  resource 
and  reflect  the  total  area  over  which  project- 
related  incremental  effects  could  combine  with 
similar  effects  from  other  activities  to  produce 
adverse  environmental  impacts.  Primary 
cumulative  impact  issues,  benefits,  and  concerns 
include  the  following: 

•  Cumulative  impact  analyses  for  all  existing 
and  proposed  projects  within  the  cumulative 
effects  area  (J.  Williams,  G.  Miller,  EPA,  J. 
Wald,  C.  Kersch) 

Cumulative  impacts  are  addressed  in  Chapter  4 
under  the  separate  subheadings  for  each 
resource. 


1 .6        SCOPE  OF  ANALYSIS 

The  NEPA  scoping  process  is  designed  to 
identify  significant  issues  to  be  analyzed  in 
depth,  determine  the  appropriate  scope  and 
level  of  analysis,  and  to  identify  and  eliminate 
from  detailed  study  issues  which  are  not 
significant  or  which  have  been  previously 
analyzed.  To  the  extent  possible,  the  level  of 
analysis  reflects  both  the  relative  importance  of 
the  potentially  affected  resource  values  and  the 
extent  and  duration  of  project-related  impacts. 

As  directed  by  applicable  NEPA  provisions,  the 
evaluation  of  direct  and  indirect  project-related 
impacts  focuses  on  the  Project  Area  and 
adjacent  affected  areas.  The  evaluation  of  direct 
and  indirect  impacts  is  also  generally  limited  to 
the  time  interval  corresponding  to  project 
development,  the  period  of  active  operation  and 
reclamation,  and  a  reasonable  time  period 
following  final  reclamation  during  which 
drainage  conditions,  vegetation  communities, 
and  habitat  values  would  be  effectively 
reestablished. 
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The  scope  of  the  cumulative  impacts  assessment 
is  much  broader,  with  the  Cumulative  Effects 
Area  (CEA)  varying  for  each  resource  category 
to  reflect  the  total  area  over  which  project- 
related  incremental  effects  may  combine  with 
similar  effects  from  other  activities  to  produce 
adverse  environmental  impacts.  Designated 
CEAs  for  each  resource  category  are  identified 
and  discussed  in  Chapter  3,  Affected 
Environment.  Evaluation  of  cumulative 
impacts  also  includes  consideration  of  both 
short  and  long-term  impacts,  encompassing 
potential  impacts  due  to  past,  present  and 
reasonably  foreseeable  future  actions  within  the 
CEA.  For  the  project,  the  actions  considered 
in  the  cumulative  impacts  analysis  are  identified 
and  briefly  described  in  the  following  sections. 

1.6.1     Mineral  Exploration,  Development, 
and  Operations 

Historic  Exploration  and  Mining  Activities 

The  Project  Area  lies  within  the  Argenta 
Mining  District,  which  along  with  the  adjacent 
Lewis,  Hilltop,  and  Bullion  Mining  Districts 
has  a  long  history  of  mineral  exploration  and 
development  extending  from  approximately 
1869  through  the  present.  Widely  dispersed 
exploration  and  mining-related  surface 
disturbance  occurred  in  the  area  prior  to  agency 
implementation  in  1981  of  the  BLM  Surface 
Management  Regulations  (43  CFR  Part  3809). 
Given  a  lack  of  available  information  on 
historic  mining  activities,  consideration  of 
related  disturbance  and  potential  related 
incremental  impacts  focuses  on  qualitative 
aspects  when  evaluating  cumulative  effects. 

Recent,  Ongoing,  and  Reasonably 
Foreseeable  Future  Exploration  Activities 

Relatively  widespread  exploration  activities  are 
ongoing  within  the  CEA.  Most  recent  (post- 
FLPMA)  exploration  activities  in  the  area  have 
been  conducted  under  BLM-issued  exploration 
permits  for  which  exploration  environmental 
assessments  (EA)  have  been  completed  prior  to 
permit  issuance.  Information  on  known  recent, 
ongoing,  and  anticipated  future  exploration 
projects  is  available  in  the  local  offices  of  the 
BLM.       These    activities    are    considered,    as 


appropriate,  in  the  evaluation  of  cumulative 
effects. 

Recent,  Ongoing,  and  Reasonably 
Foreseeable  Future  Mining  Activities 

The  following  known  mining  projects  are 
considered,  as  appropriate,  in  evaluating  project- 
related  cumulative  impacts.  It  should  be  noted 
that  cumulative  effects  for  any  given  resource 
category  may  or  may  not  relate  to  each  of  the 
listed  projects. 


Barrick  Goldstrike,  Meikle  Mine 

Santa  Fe,  Mule  Canyon  Mine 

Cortez,  Pipeline  Project 

Battle  Mountain  Gold,  Phoenix  Expansion 

Project 

Kinross  -  Gold  Banks 

Santa  Fe,  Twin  Creeks  Expansion 

Santa  Fe,  Lone  Tree  Mine  Expansion 

Santa  Fe,  Trenton  Canyon  Mine 

Newmont,  Bootstrap/Tara  Project 


Locations  of  the  listed  projects  are  shown  on 
Figure  1-5. 

1.6.2     Utility     Development,     Expansion, 
and  Operation 

The  following  utility-related  activities  are 
considered,  as  appropriate,  in  evaluating  project- 
related  cumulative  impacts.  It  should  be  noted 
that  cumulative  effects  for  any  given  resource 
category  may  or  may  not  relate  to  each  of  the 
listed  activities. 

•  Oxbow  Resources,  Inc.  -  Beowawe 
Geothermal  Project  (Existing  Facility) 

•  Sierra  Pacific  Power  Company  -  120KV 
Line  Extension  and  Upgrade  (Right  of  Way 
Application  N-59670) 

Locations  of  the  listed  projects  are  shown  on 
Figure  1-5. 
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1 .6.3     Grazing  and  Recreational 
Development  and  Use 

The  Project  Area  lies  within  the  Argenta 
Grazing  Allotment,  with  the  east  access 
alternatives  and  proposed  water  supply  facilities 
extending  into  the  adjacent  Geysers  Grazing 
Allotment.  The  Argenta  Allotment  and  a 
corridor  extending  into  the  Geysers  allotment 
comprise  the  CEA  for  potential  project-related 
grazing  impacts.  There  are  no  wild  horse 
management  areas  within  either  the  Argenta  or 
Geysers  Allotment  areas.  Future  grazing  use  is 
expected  to  be  essentially  the  same  as  current 
use  patterns,  with  adjustment  of  use  levels  as 
appropriate  to  reflect  areas  available  for  grazing 
and  range  condition  and  trend. 

For  recreational  impacts,  the  project  CEA  has 
been  designated  as  the  Shoshone-Eureka  and 
Elko  Resource  Areas  and  portions  of  the 
Winnemucca  District.  Developed  recreational 
sites  within  the  project  CEA  include  the  Mill 
Creek  Recreation  Area,  located  approximately 
25  miles  west  of  the  project  area;  and  South 
Fork  Reservoir,  South  Fork  Recreation  Area, 
Zunino/Jiggs  Reservoir,  Wildhorse  Reservoir, 
Wilson  Reservoir,  Rock  Creek  Reservoir,  and 
four  campsites  and  two  picnic  areas  within  the 
Ruby  Mountain  Ranger  District  U.S.  Forest 
Service  (USFS).  The  second  group  of  recreation 
sites  listed  above  is  in  the  Elko/Carlin  vicinity 
approximately  50  miles  east  of  the  Project  Area. 

The  majority  of  existing  recreational  use  within 
the  CEA  is  dispersed  recreation  such  as  hiking, 
hunting,  and  off-highway  vehicle  use.  The 
BLM  has  not  proposed  any  additional 
recreational  development  within  the  CEA. 
There  is  a  potential  for  establishment  of 
additional  Wilderness  Areas  within  the 
Shoshone-Eureka  and  Elko  Resource  Areas  and 
Winnemucca  District.  There  are  currently  six 
designated  Wilderness  Study  Areas  (WSA) 
within  the  Shoshone-Eureka  Resource  Area;  six 
designated  WSAs  within  the  Elko  Resource 
Area,  the  closest  of  which  is  the  Red  Springs 
WSA,  located  approximately  30  miles  east  of 
the  Project  Area;  and  eighteen  designated  WSAs 
within  the  Winnemucca  Resource  Area,  the 
closest  of  which  is  the  China  Mountain  WSA, 


located  approximately  60  miles  southwest  of  the 
Project  Area. 

These  activities  are  considered,  as  appropriate, 
in  evaluating  project-related  cumulative  impacts. 
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CHAPTER  2  -  ALTERNATIVES  INCLUDING  THE  PROPOSED  ACTION 


2.1 


INTRODUCTION 


Formulation  and  comparative  evaluation  of 
project  alternatives  are  the  foundation  of  the 
EIS  process.  As  defined  by  applicable  NEPA 
provisions  (40  CFR  Part  1502.14)  and  BLM 
guidelines  (H-1790-1,  Chapter  IV)  the  EIS  must 
specifically  evaluate  the  Proposed  Action  and 
No-Action  Alternatives  as  well  as  a  reasonable 
range  of  alternatives  addressing  significant 
project  issues  as  identified  through  the  scoping 
process. 

The  following  terms  are  used  throughout  this 
chapter.  An  understanding  of  these  terms  as 
defined  is  basic  to  understanding  the  process  of 
formulating  and  evaluating  project  alternatives: 

Project  Components  -  The  major  facilities 
and  activities  which,  when  combined,  form 
the  Mule  Canyon  Project 

Project  Options  -  A  range  of  potential 
variations  for  each  project  component 

Project  Alternatives  -  Alternate  project 
scenarios  representing  a  combination  of 
selected  project  options 

Basic  project  components  were  defined  by 
SFPGC  through  the  planning  process,  which 
resulted  in  preparation  and  submittal  of  the 
Mule  Canyon  PO.  Project  options  were 
identified  and  selected  through  the  project 
planning  process,  subsequent  NEPA  scoping 
activities,  and  agency  review  of  the  PO. 
Review  and  preliminary  evaluation  of  the 
identified  range  of  options  resulted  in 
elimination  from  detailed  consideration  of 
certain  options  which  would  not  meet  the 
overall  project  objectives,  were  infeasible,  did 
not  directly  address  project  issues,  or  which  did 
not  offer  any  incremental  benefits  when 
compared  with  other  available  options. 

Project  alternatives  were  then  formulated  from 
the  selected  project  options  to  address 
significant  issues  identified  through  the  scoping 


process.  Applicable  NEPA  provisions  (40  CFR 
Part  1502.14)  allow  elimination  from  detailed 
consideration  of  options  or  alternatives  which 
do  not  meet  certain  general  criteria.  The 
following  criteria  were  utilized  to  identify 
project  options  and  subsequently  formulating 
project  alternatives: 

1)  Does  the  option  or  alternative  effectively 
meet  the  objective  of  providing  reasonable 
protection  for  or  mitigation  of  project 
effects  on  potentially  affected 
environmental  resources? 

2)  Does  the  option  or  alternative  allow  the 
project  proponent  to  exercise  its  legal 
rights  to  recover  marketable  mineral 
resources  under  applicable  provisions  of  the 
Mining  Law  of  1872;  Federal  land 
management  regulations,  guidelines,  and 
plans;  and  other  applicable  regulatory 
provisions? 

3)  Is  the  option  or  alternative  technically, 
operationally,  and  economically  feasible? 

As  part  of  the  process  of  alternative 
formulation,  alternatives  which  would  reduce 
the  potential  impacts  of  the  Proposed  Action 
on  the  natural  and  human  environment,  or 
address  a  specific  identified  project  issue  were 
identified  and  defined.  Expanded  descriptions 
of  the  project  alternatives  are  provided  in 
Section  2.3  of  this  chapter. 

2.2         FORMULATION  OF  ALTERNATIVES 

As  previously  defined,  project  alternatives  are  a 
composite  of  various  components  or  selected 
options  which  together  form  a  specific  project 
scenario.  Table  2-1  graphically  illustrates  the 
process  of  identification  and  definition  of  the 
project  alternatives  evaluated  in  this  EIS.  The 
alternatives  described  and  evaluated  in  this  EIS 
document  have  been  developed  to  reflect  the 
purpose  and  need  as  discussed  in  Chapter  1  and 
to  address  issues  of  concern  relative  to  the 
natural  and  human  environment.   The  issues 
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Components 

Options 

Text 

Alternatives 

Reference 

A 

B 

C 

D 

Ongoing  Exploration 

•       Previously  permitted  activity 

2.4.1 

• 

• 

• 

• 

Facility  Location  and 
Configuration 

•  Proposed  location/configuration 

•  Benched  pits  with  15-30  foot 
benches  and  45-55°  slopes 

2.4.2 

• 

• 
• 

• 
• 

Site  Access 

•  West  access 

•  East  access 

2.4.3 

/ 

(X) 

• 

• 

Facility  Construction 

•      Proposed  construction  sequence 
and  schedule 

2.4.4 

• 

• 

• 

Mining  Operations 

•  5  pits  with  shovel/loader/truck 

•  North  &  Main  Pits,  West,  South 
&  Section  9  Pits 

•  Open  Pit  Surface 

2.4.5 

• 
• 

• 

• 
• 

• 

• 
• 

• 

Operating  and  Production 
Schedule 

•  Mine  2-10  hr  shifts;  Mill  24  hrs 

•  Overburden  and  interburden  10 
to  13  million  tons  per  year 
(mmtpy),  Ore  -  1.1  to  2.5 
mmtpy 

2.4.6 

• 
• 

• 

• 

Mine  Dewatering  and  Surface 
Drainage  Control 

•      In-pit  sumps  and  surface  holding 
ponds 

2.4.7 

• 

/ 

• 

Overburden  and  Interburden 
Disposal 

•  Backfilling/Main  Pit  and 
Stockpiling  in  14  disposal  area 

•  Stockpiling  in  12  disposal  areas 

•  Alternate  disposal  area 
configurations 

2.4.8 

• 
/ 
/ 

• 
• 

• 

Ore  Processing 

•  Milling  and  Heap  Leach  with 
Application  Using  Sprinkler  and 
Solution  Tanks 

•  Application  Using  Drip  Emitters 

2.4.9 

• 
• 

• 

• 

Gold  Recovery 

•      Zadra  Process 

2.4.10 

/ 

/ 

• 

Cyanide  Destruction 

•      Caro's  Acid  to  <10  parts  per 
million  (ppm) 

2.4.11 

• 

• 

• 

Tailings  Disposal 

•       Designed  Tailings  Facility 

2.4.12 

• 

• 

• 

Waste  Disposal 

•      Class  III  waiver  land  disposal 
sites 

2.4.13 

/ 

/ 

• 

Water  Supply 

•      Well  Fields  with  1,000  gallons 
per  minute  (gpm)  capacity 

2.4.14 

• 

/ 

• 

Utility  Installations 

•       Sierra  Pacific  120  KVA  Line 

2.4.15 

• 

• 

• 

Handling  of  Chemicals  and 
Potentially  Hazardous  Materials 

•      In  compliance  with  applicable 
regulations 

2.4.16 

/ 

/ 

/ 

Transportation 

•      Use  of  West  and/or  East  Routes 
for  Employees,  Materials, 
Equipment,  and  Supplies 

2.4.17 

• 

• 

• 

Monitoring 

•       Erosional,  Stability,  Water 
Quality/Quantity,  and  Process 
Fluids 

2.4.19 

• 

• 

/ 

Reclamation 

•      Restoration  to  Proposed 
Postmining  Land  Uses 

2.4.20 

• 

• 

/ 
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addressed  have  been  identified  and  defined 
through  public  and  agency  input.  Both  the 
processes  of  identifying  significant  issues  and 
formulating  project  alternatives  have  been 
guided  by  and  are  designed  to  affect 
compliance  with  applicable  provisions  of  NEPA 
and  the  CEQ  regulations. 

Applicable  regulatory  provisions  require  that  an 
EIS  present  and  evaluate  a  range  of  alternatives 
specifically  including  the  Proposed  Action  and 
the  No-Action  Alternatives  and  such  additional 
alternatives  as  may  be  necessary  and  feasible  to 
address  significant  project  issues  and  concerns. 
The  alternatives  identified,  described,  and 
analyzed  in  this  EIS  document  effectively 
provide  agency  decision-makers  and  interested 
public  participants  with  a  full  range  of  project 
alternatives  for  consideration,  consistent  with 
both  regulatory  intent  and  applicable  regulatory 
provisions. 


2.2.1 


Determination 
Components 


of      Project 


The  initial  step  in  the  process  of  formulating 
project  alternatives  involved  determination  of 
the  individual  project  components  which,  when 
combined,  form  the  Mule  Canyon  Project.  The 
following  are  the  individual  project  components 
(facilities  or  activities)  identified  and  defined 
through  review  of  the  Mule  Canyon  PO  and 
other  related  planning  documents: 

•  Project  location 

•  Site  access 

•  Facility  construction 

•  Facility  layout  and  configuration 

•  Material  borrow  sources 

•  Growth  media  handling 

•  Mine  development 

•  Mining  method 

•  Pit  configuration 

•  Operating  schedule 

•  Production  schedule 

•  Mine  dewatering 

•  Surface  drainage  control 

•  Overburden    and     interburden     material 
disposal 

•  Ore  processing 

•  Gold  recovery 


•  Cyanide  destruction 

•  Tailings  disposal 

•  Waste  disposal 

•  Handling    of    chemicals    and    hazardous 
materials 

•  Water  supply,  distribution,  and  storage 

•  Power  supply  and  distribution 

•  Natural  gas  supply  and  distribution 

•  Transportation   of   employees,    materials, 
equipment,  supplies,  and  ore 

•  Ongoing  exploration 

•  Maintenance  operations 

•  Employee  training  and  certification 

•  Monitoring  activities 

•  Reclamation  of  project  disturbance  areas 

2.2.2     Identification     and     Selection     of 
Options 

The  second  step  in  the  process  of  formulating 
project  alternatives  was  to  identify  and  select 
reasonably  feasible  options  for  the  previously 
determined  project  components.  The  options 
identified  and  considered  for  the  various  project 
components  include  other  possible  locations; 
alternate  design  or  configuration;  possible 
operational  changes  such  as  equipment, 
scheduling,  and  production  rate  options;  and 
different  approaches  or  sequencing  for  site 
reclamation  activities.  While  any  number  of 
options  may  be  possible  for  a  given  project 
component,  the  process  of  identifying  and 
selecting  reasonable  options  was  guided  by  both 
the  framework  of  issues  outlined  in  Chapter  1 
and  the  criteria  of  technical,  operational,  and 
economic  feasibility. 

Selection  of  reasonable  options  occurred  as  part 
of  the  agency  review  and  comment  process  for 
the  Mule  Canyon  PO  with  the  addition, 
elimination,  and  alteration  of  individual  options 
as  a  result  of  agency  review  of  those 
components  identified  and  described  as  part  of 
the  Proposed  Action.  Additional  options  were 
identified,  and  modified,  eliminated,  or  selected 
through  scoping,  meetings,  discussions  with 
agency  personnel,  and  the  environmental 
analysis  process.  Generally,  identified  options 
were  either  modified  or  eliminated  from 
detailed  consideration  if  they  would  not  offer 
any  substantial  benefit  relative  to  the  project 
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issues  when  compared  with  other  available 
options. 

2.2.3     Alternative  Development 

The  project  components  and  options  resulting 
from  the  identification  and  selection  process 
described  in  the  two  preceding  sections  were 
combined  as  project  alternatives  for  comparison 
and  evaluation  relative  to  the  Proposed  Action 
and  No-Action  Alternatives.  Based  on  the 
stated  purpose  and  need,  the  identified  issues  of 
concern,  and  the  component/option 
identification  and  selection  process,  the 
following  alternatives  were  identified: 

•  Alternative  A  -  No-Action  Alternative 

•  Alternative  B  -  Proposed  Action 

•  Alternative  C  -  East  Access  Alternative 

•  Alternative  D  -  Overburden  and 
Interburden  Materials  Disposal  Area 
Configuration  Alternative 


Alternative      E 
Alternative 


Project      Location 


•  Alternative  F  -  Mining  Methods  Alternative 

•  Alternative  G  -  Total  Backfill  Alternative 

The  last  three  identified  alternatives, 
Alternatives  E,  F,  and  G,  were  considered  but 
eliminated  from  detailed  analysis  for  the  reasons 
detailed  in  Section  2.2.4. 

In  addition  to  the  identified  alternatives,  the 
following  options  were  identified  which  could 
have  been  evaluated  as  alternatives  but  were  not 
developed  as  independent  alternatives  due  to 
their  nature,  the  need  for  operational  flexibility, 
and  the  limited  magnitude  of  any  associated 
reduction  in  environmental  impacts: 

•  Full  or  partial  backfilling  of  other  pits  in 
addition  to  the  Main  Pit  as  proposed  under 
Alternative  B 


•  Use  of  either  wobbler-type  sprinklers  or 
drip  emitters  for  application  of  leach 
solution 

Description  of  these  options  is  included  in  the 
discussion  of  individual  project  components  in 
Section  2.4. 


2.2.4 


Alternatives     Considered     but 
Eliminated  From  Detailed  Analysis 


For  SFPGC,  as  the  Project  Proponent,  the 
project  planning  process  was  guided  by  the 
project  purpose  and  need  as  described  in 
Chapter  1.  As  stated,  the  project  purpose  and 
need  encompass  the  multiple  objectives  of: 

•  Full  compliance  with  all  applicable  laws 
and  regulatory  requirements 

•  Protection  of  human  health  and  safety 

•  Provide  reasonable  economic  return 

•  Protection,  mitigation,  and  restoration  of 
environmental  resource  values 

•  Maximum  recovery  of  available  mineral 
resources 

In  the  project  planning  process,  SFPGC 
developed,  reviewed,  evaluated,  modified,  and 
refined  both  overall  plans,  and  specific  plan 
components  to  achieve  a  reasonable  balance 
among  these  primary  project  objectives.  For 
most  project  components,  the  primary  multiple 
objectives  could  be  achieved  through  effective 
planning.  In  certain  cases  however,  a  project 
component,  option,  or  alternative  was  found  to 
be  in  conflict  with  one  or  more  of  the 
objectives.  In  such  cases,  the  component, 
option,  or  alternative  was  evaluated  relative  to 
the  general  objectives  as  presented  above  and 
eliminated  from  detailed  analysis  if 
incompatible  with  these  objectives.  The 
following  identifies  and  briefly  describes  those 
project  components,  options,  and  alternatives 
eliminated  from  detailed  analysis. 
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2.2.4.1  Alternative  E  -  Project  Location  Alternative 

The  project  location  is  defined  by  the  location 
and  distribution  of  economically  recoverable 
mineral  reserves.  The  location  and  extent  of 
naturally  occurring  mineralization  is  fixed  and 
both  general  mine  location  and  the  specific 
location  of  mine  pits  have  been  determined 
through  extensive  exploration.  The  alternative 
of  another  project  location  was,  therefore, 
eliminated  from  detailed  analysis  as  impractical. 

2.2.4.2  Alternative  F  -  Mining  Methods  Alternative 

For  the  Mule  Canyon  Mine  the  choice  of 
mining  method  was  determined  primarily  by 
the  relatively  shallow  depth  of  the  deposit  and 
the  very  fine  disseminated  nature  of  the  gold. 
This  type  of  deposit  can  only  be  economically 
recovered  by  taking  advantage  of  the  economies 
of  scale  offered  by  high  volume  bulk  surface 
mining  methods. 

2.2.4.3  Alternative  G  •  Total  Backfill  Alternative 

Since  the  proposed  surface  mining  methods 
would  involve  excavation  of  ore,  overburden, 
and  interburden  materials  and  would  result  in 
several  open  pit  excavations,  the  alternative 
exists  of  replacing  all  non-ore  materials  in  the 
open  pit  excavations  to  partially  or  fully 
backfill  the  pits.  This  alternative  has  the 
advantages  of  eliminating  the  open  pit 
excavations,  reducing  the  size  and  number  of 
required  surface  overburden  and  interburden 
disposal  areas,  and  allowing  final  reclamation 
and  future  use  of  the  surface  areas  associated 
with  the  open  pit  excavations. 

As  a  component  of  the  Proposed  Action, 
SFPGC  proposes  to  totally  backfill  and  reclaim 
the  Main  Pit.  In  addition,  the  potential  to 
partially  or  fully  backfill  other  mine  pits  is 
considered  under  the  Proposed  Action  as  a 
project  option  which  could  be  implemented 
depending  on  material,  operational,  and 
economic  factors  at  the  time  that  economically 
recoverable  reserves  are  depleted  in  each 
successive  pit  area. 


The  alternative  of  totally  backfilling  all  of  the 
proposed  mine  pit  excavations,  offers  certain 
potential  benefits,  but  is  constrained  by  the 
following  operational,  environmental,  and 
economic  considerations  presented  in  order  of 
significance: 

Ground  Water  Quality  Considerations  - 

Extensive  testing  of  overburden  and 
interburden  materials  indicates  that  some 
sulfide  materials  may  generate  Acid  Rock 
Drainage  (ARD).  This  potential  is 
addressed  under  the  Proposed  Action 
(Refer  to  Section  2.4.8)  by  specifying  that 
any  potential  acid-producing  overburden 
and  interburden  materials  would  be 
selectively  handled  and  placed  in  separate 
surface  disposal  sites  designed  to  minimize 
infiltration  through  these  materials,  and  to 
allow  interception,  monitoring,  and 
treatment  of  any  effluent  using  Best 
Management  Practices  (BMP). 

Given  potential  water  quality  concerns 
relative  to  infiltration  through  sulfide 
materials,  SFPGC  has  also  specified  that 
any  overburden  and  interburden  materials 
utilized  for  pit  backfilling  would  be  non- 
sulfide  materials.  Location  of  the  proposed 
mine  pits  in  a  recharge  area  in  the  upper 
portion  of  area  drainages  could  result  in 
significant  short-term  fluctuations  in 
ground  water  levels.  Ground  water 
modeling  indicates  that  ground  water  levels 
in  some  pit  areas  could  be  higher  if  the  pits 
were  backfilled,  resulting  in  increased 
potential  for  leaching.  For  the  proposed 
surface  placement  and  isolation  of 
potentially  acid-generating  sulfide 
overburden  and  interburden  materials, 
ground  water  inflow  would  not  be  a 
concern,  surface  infiltration  could  be 
effectively  minimized,  and  any  minor 
effluent  discharge  could  be  effectively 
controlled  and  monitored.  By  comparison, 
control  and  monitoring  of  ground  water 
inflow  and  surface  infiltration  to  backfilled 
mine  pits  would  be  difficult,  if  not 
impossible.  By  either  not  backfilling  the 
pits  or  limiting  backfilling  to  non-sulfide 
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materials,  potential  ground  water  impacts 
would  be  minimized. 

Geologic  investigations,  extensive 
exploration  drilling,  geochemical  testing, 
and  subsequent  reserve  evaluations  and 
mine  planning  have  resulted  in  the 
determination  that,  while  there  is  sufficient 
non-sulfide  material  to  construct 
underdrains  and  cover  layers  for  proposed 
surface  sulfide  disposal  areas,  there  is  not 
sufficient  non-sulfide  material  to  either 
backfill  all  pits  or  to  blend  with  sulfide 
backfill  materials  to  limit  acid-generation 
potential.  Since  backfilling  mine  pits  with 
potentially  acid-generating  sulfide  materials 
could  result  in  adverse  ground  water 
quality  impacts,  partial  or  total  backfilling 
would  be  constrained  by  the  availability  of 
suitable  non-sulfide  materials. 

Operational    Blending    Requirements    - 

Given  significant  variability  in  the  grade 
and  chemical  characteristics  of  the  target 
ore  reserves  and  limited  operating  ranges 
for  allowable  leach  and  mill  feed 
characteristics,  blending  from  several 
different  operating  faces  and  pit  areas 
would  be  necessary  to  assure  proper 
operation  of  process  circuits  and  maximize 
resource  recovery.  The  pit  development 
sequencing  under  the  Proposed  Action 
provides  for  several  pits  to  be  open  and 
operational  during  any  given  time  period 
to  allow  for  recovery  of  ore  materials  from 
several  sources  and  blending  to  meet 
process  requirements.  Since  blending 
requires  several  pits  to  be  open  at  the  same 
time  and  partial  backfilling  of  any  given  pit 
is  generally  not  possible  without 
eliminating  access  to  the  remaining 
reserves,  full  or  partially  backfilling  would 
also  be  constrained  by  operational  blending 
requirements. 

Potential  Future  Mineral  Access 
Constraints  -  Economically  recoverable 
reserves  are  defined  by  ore  grade,  projected 
mining  and  processing  costs,  and  prevailing 
market  price  for  the  associated  mineral 
commodities.  The  economic  reserves  to  be 


recovered  under  the  Proposed  Action  have 
been  defined  based  on  ore  grades 
determined  through  extensive  exploration 
drilling,  projections  of  mining  and 
processing  costs  based  on  current 
technology,  and  projected  market  prices  for 
gold  and  other  by-product  constituents.  If 
any  of  these  components  (ore  grade, 
mining  and  processing  costs,  or  mineral 
market  prices)  increase  or  decrease 
significantly,  the  economically  recoverable 
reserve  base  will  change  accordingly.  For 
example,  if  new  technology  resulted  in  a 
significant  decrease  in  mining  and  mineral 
processing  costs,  lower  grade  reserves 
would  become  economically  recoverable, 
adding  to  the  economically  recoverable 
reserve  base. 

Pit  limits,  as  currently  defined  under  the 
Proposed  Action,  reflect  recovery  of 
current  economically  recoverable  reserves 
but  do  not  necessarily  reflect  recovery  of 
lower  grade  ores  which  cannot  be 
economically  recovered  at  this  time. 
Partial  or  complete  backfilling  of  mine  pits 
would  eliminate  access  to  any  remaining 
lower  grade  ore  remaining  in  the  pits  and 
could  preclude  future  recovery  and 
utilization  since  the  value  of  the  remaining 
ore  would  have  to  be  sufficiently  high  to 
support  re-excavation  of  any  backfilled 
materials. 

Incremental  Backfilling  Costs  -  Given  the 
operational  blending  requirements 
previously  discussed,  overburden  and 
interburden  materials  removed  from 
multiple  pits  would  need  to  be  placed  in 
either  temporary  stockpiles  or  permanent 
disposal  areas.  While  material  could  be 
removed  from  stockpiles  to  backfill 
remaining  pits  once  the  associated 
economically  recoverable  reserves  are 
depleted,  backfilling  would  result  in  a 
significant  extension  of  the  period  of  active 
operations  and  the  duration  of  associated 
environmental  impacts.  In  addition,  the 
incremental  cost  of  double  handling  (pit  to 
stockpile  and  stockpile  back  to  pit)  this 
material  would  be  excessive  and  could  not 
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be  justified  by  the  incremental  benefits 
associated  with  partial  or  total  pit 
backfilling. 

Given  the  practical  operational,  environmental 
and  economic  constraints  associated  with  the 
alternative  of  totally  backfilling  all  mine  pits 
upon  completion  of  mining,  and  consideration 
of  partial  or  total  backfilling  of  some  pits  as  an 
option  under  the  Proposed  Action,  the 
alternative  of  totally  backfilling  all  pits  was 
eliminated  from  detailed  analysis. 

2.2.5     Project    Alternatives   Analyzed    in 
Detail 

The  project  alternatives  formulated  from  the 
selected  project  options  to  address  significant 
issues  identified  through  the  scoping  process  are 
described      in      this      section.  Potential 

environmental  and  socioeconomic  effects  which 
may  result  from  implementation  of  the  project 
alternatives  are  identified  and  discussed  in 
Chapter  4. 

2.2.5.1     Alternative  A  -  No  Action  Alternative 

The  No-Action  Alternative  serves  as  the 
baseline  for  evaluation  of  the  potential  effects  of 
all  other  project  alternatives.  Under  this 
alternative,  the  Proposed  Action  and  other 
action  alternatives  would  not  occur,  and 
development  and  use  of  lands  within  the 
project  boundaries  would  be  limited  to  the 
existing  uses  of  livestock  grazing,  wildlife 
habitat,  dispersed  recreation,  and  ongoing 
permitted  mineral  exploration  activities.  Upon 
completion  of  mineral  exploration  the 
associated  disturbance  areas  would  be  reclaimed 
consistent  with  the  provisions  of  the  approved 
exploration  permits.  Existing  resource  values 
would  remain  in  their  current  condition 
subject,  however,  to  the  actions  and  impacts  of 
natural  forces  and  ongoing  mineral  exploration 
and  other  previously  approved  activities.  Any 
potential  impacts  related  to  the  Proposed 
Action  and  alternatives  would  be  precluded,  but 
associated  benefits  would  also  be  lost. 


2.2.5.2     Alternative  B  -  Proposed  Action 

The  Proposed  Action  involves  development, 
construction,  operation,  and  reclamation  of  a 
new  surface  gold  mine  and  associated  process 
and  support  facilities.  The  Proposed  Action  is 
consistent  with  the  PO  Amendment  (N64-92- 
001P)  submitted  to  the  BLM  in  November  1994 
and  subsequent  plan  refinements  resulting  from 
BLM  review  and  supplemental  planning  efforts. 
Mine  and  related  facilities  would  include  five 
open  pits;  up  to  fourteen  overburden  and 
interburden  disposal  areas  including  the  Main 
Pit;  surface  drainage  systems;  pit  dewatering 
sumps  and  associated  piping  and  holding  ponds; 
an  ore  stockpile;  a  heap  leach  pad  and 
associated  solution  tanks;  ore  haulage  to  the 
Twin  Creeks  mill  or  a  mill  facility;  a  tailings 
disposal  facility;  support  facilities;  a  water 
supply  wellfield  and  associated  storage  and 
distribution  systems;  and  on-site  utility 
installations  and  haulage/access  roads.  These 
structures  and  facilities  are  shown  on  Figure  1- 
2.  The  individual  components  which  comprise 
the  Proposed  Action  are  identified  and  basic 
design,  operating  and  reclamation 
considerations  are  described  in  Sections  2.4.1 
through  2.4.20  and  summarized  by  Table  2-2. 

Proposed  operations  would  be  scheduled  up  to 
24  hours  per  day,  365  days  per  year,  employing 
up  to  100  people  for  facility  construction  over 
a  period  of  twelve  months  and  up  to  200  full- 
time  employees  over  the  projected  mine  life  of 
nine  years. 

Under  the  Proposed  Action,  the  existing 
Beacon  Light  Road  would  be  upgraded  and 
extended     as     the     main     access.  Road 

modifications  and  related  impacts  will  be 
addressed  under  a  BLM  Right-of-Way 
Application  and  EA.  Both  construction  and 
operational  traffic  impacts  are  also  addressed  in 
this  EIS. 

The  Proposed  Action  includes  the  option  of 
partially  or  completely  backfilling  the  Main  Pit 
or  other  pit  areas  with  non-sulfide  overburden 
and  interburden  from  other  pits  during 
progressive  mine  development.  Overburden 
and  interburden  disposal  areas  would  be 
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TABLE  2-2 
SUMMARY.  ALTERNATIVE  B     PROPOSED  ACTION 

General  Project  Components 

Site  Access 

West  access  route,  1 2  miles 

Pit  Configuration 

Five  pits  -  North,  Main,  West,  South,  Section  9 

Mining  Method 

Open  pit  surface  mining 

-     Mine 

20-24  hrs/day,  365  days/yr. 

-     Mill  (Possible  Future) 

24  hrs/day,  365  days/yr. 

-     Mining  sequence 

North/Main  Pits,  West  Pit,  South/Section  9  Pits 

Total  overburden/interburden 

98,200,000  tons 

Total  ore 

10,800,000  tons 

Mine  Dewatering 

15-110  gpm  (annual  average-all  pits)  to  four  holding  ponds 

Surface  Drainage  Control 

100-year,  24-hour 

Overburden  and  Interburden  Disposal 

14  (backfill  option)  or  12  (no-backfill  option)  permanent  disposal  areas 
including  the  Main  Pit  and  possibly  other  pit  areas,  125  to  475  feet 
high  with  2.3  or  2.5H:  1 V  sideslopes,  separate  oxide  and  sulfide 
disposal  with  isolation    of  sulfides 

-     Heap  Leach 

100  foot  high  leach  pile  with  2.5H:1V  sideslopes  followed  by  carbon- 
in-column,  sprinkler  application,  solution  tanks 

-     Conventional  Milling 

(Initial  Twin  Creeks,  Possible 
Future  -  Mule  Canyon) 

Grinding  followed  by  autoclave  and  carbon-in-leach,  3,500  tons/day 
capacity 

-     Gold  Recovery 

Zadra  process  followed  by  electroplating  and  retort 

Cyanide  Destruction 

Caro's  acid  to  weak  acid  dissociable  (WAD)  level  of  <  10  ppm 

Tailing  Disposal  (Possible  Future) 

10  million  ton  capacity,  105  foot  high  embankment,  subaerial 
deposition,  soil  liner  with  seepage  collection  to  double-lined  pond 

Waste  Disposal 

Two  Class  III  waiver  land  disposal  sites 

Water  Supply 

Three  ground  water  wells,  1,000  gpm  capacity  with  recycle  from 
mine  dewatering  and  tailings  facility 

Power  Supply 

120  KVA  trunkline  from  Sierra  Pacific  Power  mainline 

Ongoing  Exploration 

Exploration  drilling  and  associated  road  construction 

Monitoring 

Erosional/stability,  overburden  and  interburden  characterization,  water 
quality,  tailings  facility,  fluid  management  system,  revegetation 

Reclamation 

Backfilling,  grading,  growth  media  replacement,  revegetation  -  Main 
pit  could  be  backfilled,  other  pits  remain  open,  a  100  foot  deep  pit 
lake  would  form  in  the  south  end  of  the  South  Pit  and  shallow  (10-20 
foot)  ponds  would  form  in  the  central  portion  of  the  South  Pit  and 
southern  portion  of  the  West  Pit,  other  pits  remain  dry. 

Temporary                                                                     Full-Time 

Construction 

90                                                                                   10 

Operations 

40                                                                                  160 

LAND  OWNERSHIP 

Project  Area                          Disturbed                       Reclaimed 

Fee  Lands 

3,474  acres                           1,072 

Public  Lands 

4,812                                      1,312 

Split  Estate  Lands 

950                                         304 

Total 

9,236                                       2,688                              2,340/2,357 
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constructed  adjacent  to  the  active  pit  areas. 
Sulfide  disposal  areas  and  the  south  and  west 
facing  slopes  of  all  other  overburden  and 
interburden  disposal  areas  would  be  constructed 
with  2.5H:1V  outslopes.  North  and  east  facing 
slopes  of  non-sulfide  disposal  areas  would  be 
constructed  with  2.3H:1V  outslopes.  All 
overburden  and  interburden  disposal  areas 
would  have  10  to  20-foot  catch  benches  at 
intervals  of  approximately  50  vertical  feet. 

The  Proposed  Action  would  involve  phased 
mine  development.  Phase  1  would  include 
construction  of  basic  mine  support  facilities; 
development  of  and  mining  operations  in  the 
proposed  mine  pits;  construction  of  associated 
overburden  and  interburden  disposal  areas;  and 
construction  and  operation  of  the  heap  leach 
facility.  Construction  and  operation  of  the 
proposed  mine  mill  and  associated  tailings 
facility  would  be  deferred  until  Phase  2.  Until 
such  time  as  production  economics  and/or  total 
ore  reserves  would  justify  mill  construction, 
mill  grade  ore  would  be  hauled  from  the  Mule 
Canyon  Mine  to  the  existing  Twins  Creeks 
Mill  northeast  of  Winnemucca  for  processing. 
If  and  when  construction  of  a  mill  can  be 
justified,  Phase  2  would  be  implemented  with 
construction  of  the  Mule  Canyon  Mill  and 
tailings  facility.  Processing  of  mill  grading  ore 
would  shift  from  the  Twin  Creeks  Mill  to  Mule 
Canyon  following  mill  completion. 

The  Proposed  Action  would  result  in  maximum 
surface  disturbance  of  approximately  2,688 
acres,  including  approximately  1,312  acres  of 
public  lands,  1,072  acres  of  private  lands,  and 
304  acres  of  split  estate  lands.  Of  the  total 
surface  disturbance,  approximately  2,357  acres 
(backfill  option)  or  2,340  acres  (no-backfill 
option)  would  be  reclaimed  and  returned  to 
productive  use  consistent  with  the  proposed 
postmining  land  uses  of  wildlife  habitat, 
livestock  grazing,  dispersed  recreation,  and 
mineral  exploration  and  development.  The 
remaining  open  pit  areas  (approximately  162 
acres  (backfill  option)  or  182  acres  (no-backfill 
option),  and  the  primary  access  road 
(approximately  166  acres),  which  would  remain 
to  provide  site  access  following  reclamation, 
would  not  be  reclaimed  following  mining  and 


reclamation.  Given  a  projected  mine  life  of  ten 
years,  including  mine  development  and 
construction,  and  an  active  reclamation  period 
of  four  years  following  completion  of  mining, 
potential  impacts  would  be  limited  to  a  time 
interval  of  approximately  14  years. 

2.2.5.3     Alternative  C  -  East  Access  Alternative 

The  East  Access  Alternative  includes  essentially 
the  same  components  and  options  as  the 
Proposed  Action  with  the  exception  that  the 
main  west  access  (Beacon  Light  Road)  would  be 
replaced  or  supplemented  by  one  of  two 
potential  eastern  access  routes.  This  alternative 
responds  to  the  issues  of  potential 
socioeconomic  impacts  relative  to  distribution 
of  the  mine  workforce,  specific  environmental 
impacts  associated  with  each  of  the  potential 
access  routes,  and  traffic  levels  resulting  from 
transportation  of  mine  employees,  materials, 
and  supplies.  Either  of  the  potential  eastern 
access  routes  would  reduce  required  new  road 
construction  relative  to  the  proposed  west 
access  and,  therefore,  offer  the  advantages  of 
limited  additional  disturbance  and  lower  overall 
road  gradients.  Right-of-way  constraints  and 
potential  impacts  on  cultural  resources,  Waters 
of  the  United  States,  and  potential  wetlands 
areas  could,  however,  be  greater  for  an  eastern 
access  route.  Local  government  entities  for 
both  Lander  County  and  Battle  Mountain  have 
also  indicated  strong  support  for  the  west  access 
route  which  would  encourage  local  economic 
development.  The  alternative  eastern  access 
routes  are  shown  on  Figure  1-3.  The  individual 
components  which  comprise  the  East  Access 
Alternative  are  summarized  by  Table  2-3. 

The  preferred  eastern  access  route  would 
originate  at  State  Route  306  near  Beowawe  and 
follow  existing  roads  for  a  distance  of 
approximately  6.1  miles  to  the  point  where  the 
existing  County  Road  crosses  over  a  high- 
pressure  steamline  from  the  Beowawe 
Geothermal  Plant.  The  initial  6.1  miles  of 
existing  roads  would  be  widened  and  upgraded 
to  adequately  handle  anticipated  mine-related 
traffic.  From  the  point  where  the  existing 
County  Road  crosses  the  steamline, 
approximately  4.5  miles  of  new  road  running 
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TABLE  2-3 

SUMMARY,  ALTERNATIVE  C  -  EAST  ACCESS  ALTERNATIVE 

General  Project  Components 

Site  Access 

West  and/or  East  access  routes,  12/10.6  miles 

Pit  Configuration 

Five  pits  -  North,  Main,  West,  South,  Section  9 

Mining  Method 

Open  pit  surface  mining 

Operating  Schedule 

-     Mine 

20-24  hrs/day,  365  days/yr. 

-     Mill  (Possible  Future) 

24  hrs/day,  365  days/yr. 

Production  Schedule 

-     Mining  sequence 

North/Main  Pits,  West  Pit,  South/Section  9  Pits 

Total  overburden/interburden 

98,200,000  tons 

Total  ore 

10,800,000  tons 

Mine  Dewatering 

15-110  gpm  (annual  average-all  pits)  to  four  holding  ponds 

Surface  Drainage  Control 

100yr./24  hr. 

Overburden  and  Interburden  Disposal 

14  (backfill  option)  or  12  (no-backfill  option)  permanent  disposal  areas 
including  the  Main  Pit  and  possibly  other  pit  areas,  125  to  475  feet 
high  with  2.3  or  2.5H:  1V  sideslopes,  separate  oxide  and  sulfide 
disposal  with  isolation  of  sulfides 

Ore  Processing 

-     Heap  Leach 

100  foot  high  leach  pile  with  2.5H:1V  sideslopes  followed  by  carbon- 
in-column,  sprinkler  application,  solution  tanks 

-     Conventional  Milling 

(Initial  Twin  Creeks,  Possible 
Future  -  Mule  Canyon) 

Grinding  followed  by  autoclave  and  carbon-in-leach,  3,500  tons/day 
capacity 

-     Gold  Recovery 

Zadra  process  followed  by  electroplating  and  retort 

Cyanide  Destruction 

Caro's  acid  to  WAD  level  of  <  10  ppm 

Tailing  Disposal  (Possible  Future) 

10  million  ton  capacity,  105  foot  high  embankment,  subaerial 
deposition,  soil  liner  with  seepage  collection  to  double-lined  pond 

Waste  Disposal 

Two  Class  III  waiver  land  disposal  sites 

Water  Supply 

Three  ground  water  wells,  1,000  gpm  capacity  with  recycle  from  min* 
dewatering  and  tailings  facility 

Power  Supply 

120  KVA  trunkline  from  Sierra  Pacific  Power  mainline 

Ongoing  Exploration 

Exploration  drilling  and  associated  road  construction 

Monitoring 

Erosional/stability,  overburden  and  interburden  characterization,  water 
quality,  tailings  facility,  fluid  management  system,  revegetation 

Reclamation 

Backfilling,  grading,  growth  media  replacement,  revegetation  -  Main  Pi 
could  be  backfilled,  other  pits  would  remain  open,  a  100  foot  deep  pit 
lake  would  form  in  the  south  end  of  the  South  Pit  and  shallow  (10-20 
foot)  ponds  would  form  in  the  central  portion  of  the  South  Pit  and 
southern  portion  of  the  West  Pit,  other  pits  would  remain  dry. 

EMPLOYMENT 

Temporary                                                                     Full-Time 

Construction 

90                                                                                   10 

Operations 

40                                                                                  160 

LAND  OWNERSHIP 

Project  Area                          Disturbed                       Reclaimed 

Fee  Lands 

3,474  acres                              915 

Public  Lands 

4,812                                      1,466 

Split  Estate  Lands 

950                                         303 

Total 

9,236                                       2,684                              2,340/2,350 
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due  west  along  the  section  line  would  be 
constructed,  terminating  at  the  proposed  mill 
site.  The  preferred  eastern  access  route  would 
cover  a  distance  of  approximately  10.6  miles 
with  an  elevation  change  of  approximately  800 
feet  as  shown  on  Figure  1-3.  Travel  distances 
to  the  mill  site  from  Battle  Mountain,  Elko, 
and  Crescent  Valley  using  the  preferred  eastern 
access  would  be  approximately  52.5,  62.5,  and 
23.5  miles,  respectively. 

The  secondary  eastern  access  route  would 
originate  at  State  Route  306  approximately  1.7 
miles  south  of  Beowawe  and  follow  existing 
roads,  ending  at  the  proposed  mill  site.  The 
secondary  eastern  access  route  would  require 
widening  and  upgrading  of  the  entire  12  miles 
of  existing  roads.  The  secondary  eastern  access 
route  would  cover  a  distance  of  approximately 
12  miles  with  an  elevation  change  of 
approximately  800  feet  as  shown  on  Figure  1-3. 
Travel  distances  to  the  mill  site  from  Battle 
Mountain,  Elko,  and  Crescent  Valley  using  the 
secondary  eastern  access  would  be 
approximately  55.5,  65.5,  and  23.5  miles, 
respectively. 

The  Eastern  Access  Alternative  would  result  in 
maximum  surface  disturbance  (assuming  as  a 
worst  case  that  the  longest  of  the  two  alternate 
routes  is  selected  to  supplement  the  proposed 
west  access)  of  a  total  of  approximately  2,684 
acres,  including  approximately  1,466  acres  of 
public  lands,  915  acres  of  private  lands,  and  303 
acres  of  split  estate  lands.  Of  the  total  surface 
disturbance,  approximately  2,357  acres  (backfill 
option)  or  2,340  acres  (no-backfill  option) 
would  be  reclaimed  and  returned  to  productive 
use  consistent  with  the  proposed  postmining 
land  uses  of  wildlife  habitat,  livestock  grazing, 
dispersed  recreation,  and  mineral  exploration 
and  development.  Only  the  remaining  open  pit 
areas  and  the  east  (165  acres)  and/or  west 
(approximately  166  acres)  access  routes  would 
not  be  reclaimed  following  mining  and 
reclamation. 


2.2.5.4     Alternative  D  -  Overburden  and  Interburden 
Disposal  Area  Configuration  Alternative 

The  Overburden  and  Interburden  Disposal 
Area  Configuration  Alternative  includes 
essentially  the  same  components  and  options  as 
the  Proposed  Action  except  that  the 
configuration  of  the  overburden  and 
interburden  disposal  areas  would  be  modified. 
Modifications  would  include  elimination  of  the 
outslope  benches,  changes  in  final  outslope 
angles,  and  resultant  changes  in  pile  heights  and 
footprints.  Options  for  bench  elimination 
and/or  slope  reduction,  and  corresponding 
effects  on  dump  configuration  and  disturbance 
areas  are  illustrated  by  Figure  2-1.  This  figure 
is  a  conceptual  representation  of  slope 
modifications  only  and  is  not  intended  to 
represent  any  related  changes  in  height  or 
volume  of  disposal  areas. 

Options  for  modification  of  disposal  area 
outslopes  would  include:  1)  Elimination  of 
outslope  benches  while  keeping  outslope 
gradients  the  same  (toe  of  piles  moves  back, 
decreasing  pile  footprint);  2)  Elimination  of 
outslope  benches  and  grading  of  pile  outslopes 
to  a  reduced  overall  gradient  (toe  of  piles  does 
not  change  but  eliminates  intermediate  catch 
benches  as  drainage  breaks);  and  3)  Both 
elimination  of  outslope  benches  and  reduction 
of  overall  outslope  gradients  (toe  of  piles  moves 
out  increasing  pile  footprint  and  slopes  are 
flattened). 

This  alternative  responds  to  specific  BLM 
concerns  including  the  issues  of  long-term 
stability,  reclamation  feasibility,  grazing  impacts 
and  use,  and  visibility.  The  three  possible 
combinations  which  exist  for  bench  elimination 
and/or  slope  reduction  and  corresponding 
effects  on  dump  configuration  and  disturbance 
areas  are  as  follows  (assumes  minimum  bench 
width  of  10-feet): 

1)  Eliminate  outslope  benches  and  keep  the 
toe  of  the  dumps  in  the  same  location 
(Alternative  E-l)  -  Would  eliminate  steeper 
intermediate  slopes  while  keeping  overall 
crest  to  toe  slopes  and  disturbance  areas  the 
same.  For  125-foot  high  and  475-foot  high 
dumps  at  2.3H:1V  the  overall  slopes  would 
remain  at  2.4H:1V  and  2.5H:1V, 
respectively. 
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2)  Eliminate  outslope  benches  and  keep 
outslope  gradients  the  same  (Alternative  E- 
2)  -  Would  steepen  overall  crest  to  toe 
slopes  and  reduce  disturbance  areas  since 
the  toe  of  the  slope  would  move  back 
approximately  0.5  times  the  bench  width 
times  the  number  of  benches.  For  a  125- 
foot  high  dump  at  2.3H:1V  the  overall 
slope  would  increase  from  2.4H:1V  to 
2.3H:1V  and  the  toe  would  move  back 
approximately  10  to  15  feet  horizontally 
dependent  on  the  slope  of  the  underlying 
terrain.  For  a  475-foot  high  dump  at 
2.3H:1V,  the  effect  of  eliminating  benches 
would  be  multiplied  due  to  the  greater 
number  of  benches,  with  the  overall  slope 
increasing  from  2.5H:1V  to  2.3H:1V  and 
the  toe  moving  back  approximately  50  to 
60  feet. 

3)  Eliminate  outslope  benches  and  reduce 
overall  outslope  gradients  (Alternative  E-3) 
-  Would  eliminate  steeper  intermediate 
slopes,  reduce  overall  crest  to  toe  slopes, 
and  increase  total  disturbance  areas.  For  a 
125-foot  high  dump,  if  benches  were 
eliminated  and  the  slope  gradient  reduced 
from  2.3H:1V  to  3H:1V,  the  toe  would 
move  out  approximately  70  to  80  feet 
horizontally  dependent  on  the  slope  of  the 
underlying  terrain.  For  a  475-foot  high 
dump  the  toe  would  move  out 
approximately  210  to  230  feet. 

The  components  which  make  up  Overburden 
and  Interburden  Disposal  Area  Configuration 
Alternative  are  identified  are  summarized  by 
Table  2-4. 

The  Overburden  and  Interburden  Disposal 
Area  Configuration  Alternative  would  result  in 
a  variation  in  the  total  surface  disturbance  area 
associated  with  the  overburden  and  interburden 
piles  of  approximately  ±  2  percent  or  a  total  of 
10  acres.  Given  surface  disturbance  of 
approximately  2,688  acres  under  the  Proposed 
Action,  total  disturbance  could  range  from 
2,680  to  2,700  acres.  Only  the  remaining  open 
pit  areas  and  the  primary  access  road  would  not 
be  reclaimed  following  mining  and  reclamation. 
The  remainder  of  the  mining  related  surface 


disturbance  area,  including  the  overburden  and 
interburden  disposal  areas,  would  be  reclaimed 
and  returned  to  productive  use  consistent  with 
the  proposed  postmining  land  uses  of  wildlife 
habitat,  livestock  grazing,  dispersed  recreation, 
and  mineral  exploration  and  development. 


2.3 


COMPARISON  OF  ALTERNATIVES 


The  project  alternatives  summarized  in  the 
preceding  section  are  compared  for  each 
resource  category  in  Table  2-5.  Detailed 
discussion  of  potential  impacts  is  presented  for 
each  resource  category  in  Chapter  4.  Potential 
impacts  for  the  No-Action  and  Proposed 
Action  Alternatives  are  compared  directly. 
Potential  impacts  for  the  other  project 
alternatives  are  identified  and  compared  relative 
to  similar  impacts  under  the  Proposed  Action. 
The  potential  impacts  identified  in  the  table 
reflect  those  operational  control  measures 
which  are  included  in  the  Proposed  Action  or 
alternatives  as  described  in  Section  2.2,  but  do 
not  reflect  the  effects  of  any  other  mitigation 
measures.  Implementation      of      specific 

mitigation  and  monitoring  measures  as 
identified  and  described  in  Chapter  4  may 
totally  eliminate  or  reduce  the  magnitude  or 
duration  of  the  potential  impacts  identified. 

2.4  DETAILED  DESCRIPTION  OF 
PROJECT  COMPONENTS  AND 
OPTIONS 

Selected  project  components  and  options 
resulting  from  the  project  planning  and  scoping 
processes  were  evaluated  relative  to  the  multiple 
primary  project  objectives  and  if  compatible 
were  combined  as  project  alternatives.  Those 
components  and  options  selected  for  detailed 
analysis  are  described  in  the  following  sections. 

2.4.1     Ongoing  Exploration 

SFPGC  currently  has  existing  valid  approvals 
and  maintains  an  ongoing  program  of  mineral 
exploration  both  within  and  outside  the 
proposed  project  area.  The  exploration 
program  is  designed  to  identify,  delineate,  and 
characterize  other  potentially  economically 
recoverable  mineral  reserves  in  the  general 
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TABLE  2-4 

SUMMARY,  ALTERNATIVE  D  -  OVERBURDEN/INTERBURDEN  DISPOSAL  AREA 

CONFIGURATION  ALTERNATIVES 

r*                in*  r-~~.              -.*.- 

Site  Access 

West  access  route,  12  miles 

Pit  Configuration 

Five  pits  -  North,  Main,  West,  South,  Section  9 

Mining  Method 

Open  pit  surface  mining 

Mine 

20-24  hrs/day,  365  days/yr. 

-     Mill  (Possible  Future) 

24  hrs/day,  365  days/yr. 

Mining  sequence 

North/Main  Pits,  West  Pit,  South/Section  9  Pits 

Total  overburden/interburden 

98,200,000  tons 

Total  ore 

10,800,000  tons 

Mine  Dewatering 

15-110  gpm  (annual  average-all  pits)  to  four  holding  ponds 

Surface  Drainage  Control 

100  yr./24  hr. 

Overburden  and  Interburden  Disposal 

14  (backfill  option)  or  12  (no-backfill  option)  permanent  disposal  areas 
including  the  Main  Pit  and    possibly  other  pit  areas  heights  vary  from 
125  to  more  than  475-foot  with  2.3H  to  3.0H:1V  sideslopes, 
outslope  benches  may  be  eliminated,  separate  oxide  and  sulfide 
disposal  with  isolation  of  sulfides. 

Ore  Processing 

-     Heap  Leach 

100  foot  high  leach  pile  with  2.5H:1V  sideslopes  followed  by  carbon- 
in-column,  sprinkler  application,  solution  tanks 

-     Conventional  Milling 

(Initial  Twin  Creeks,  Possible 
Future  Mule  Canyon) 

Grinding  followed  by  autoclave  and  carbon-in-leach  3,500  tons/day 
capacity 

-     Gold  Recovery 

Zadra  process  followed  by  electroplating  and  retort 

Cyanide  Destruction 

Caro's  acid  to  WAD  level  of  <10  ppm 

Tailing  Disposal  (Possible  Future) 

10  million  ton  capacity,  105  foot  high  embankment,  subaerial 
deposition,  soil  liner  with  seepage  collection  to  double-lined  pond 

Waste  Disposal 

Two  Class  III  waiver  land  disposal  sites 

Water  Supply 

Three  ground  water  wells,  1 ,000  gpm  capacity  with  recycle  from 
mine  dewatering  and  tailings  facility 

Power  Supply 

120  KVA  trunkline  from  Sierra  Pacific  Power  mainline 

Ongoing  Exploration 

Exploration  drilling  and  associated  road  construction 

Monitoring 

Erosional/stability,  overburden  interburden  characterization,  water 
quality,  tailings  facility,  fluid  management  system,  revegetation 

Reclamation 

Backfilling,  grading,  growth  media  replacement,  revegetation  -  Main 
Pit  would  be  backfilled,  other  pits  could  remain  open,  a  1 10  foot  deep 
pit  lake  would  form  in  the  south  end  of  the  South  Pit  and  shallow 
(10-20  foot)  ponds  would  form  in  the  central  portion  of  the  South  Pit 
and  southern  portion  of  the  West  Pit,  other  pits  would  remain  dry. 

EMPLOYMENT 

Temporary                                                                     Full-Time 

Construction 

90                                                                                   10 

Operations 

40                                                                                  160 

LAND  OWNERSHIP 

Project  Area                           Disturbed                        Reclaimed 

Fee  Lands 

3,474  acres 

Public  Lands 

4,812 

Split  Estate  Lands 

950 

Total 

9,236                                      2,680-2,700  acres         2,330/2,370  acres 
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project     area.  Discovery     of     additional 

economically  recoverable  reserves  could  extend 
the  effective  life  of  the  Mule  Canyon  Mine 
with  mining  from  the  additional  reserve  areas 
and  continued  use  and  operation  of  the 
associated  milling  and  support  facilities. 

Under  the  Proposed  Action,  existing 
exploration  permits  covering  areas  both  within 
and  outside  the  proposed  Project  Area  would 
be  modified  to  exclude  those  areas  within  the 
project  boundaries.  Ongoing  exploration  and 
any  continuing  associated  reclamation  within 
the  project  boundaries  would,  therefore, 
become  part  of  the  Proposed  Action.  Ongoing 
exploration  activities  under  the  Proposed 
Action  would  include  construction  and 
maintenance  of  required  exploration  roads  and 
drill  pads;  exploration  drilling,  sampling,  and 
related  activities;  and  reclamation  of  exploration 
disturbance.  Total      future      exploration 

disturbance  within  the  project  boundaries  is 
estimated  at  approximately  200  acres. 

Exploration  disturbance  would  be  reclaimed 
following  completion  of  each  annual 
exploration  program.  Reclamation  would 
involve  plugging  all  drillholes,  removing  all 
solid  waste  materials  for  disposal,  draining  and 
allowing  sumps  to  dry  out  and  consolidate, 
backfilling  sumps,  grading  roads  and  drill  pads, 
replacing  growth  media,  and  reseeding  with  a 
blend  of  native  and  introduced  species. 

2.4.2     Facility  Location  and  Configuration 

The  proposed  Mule  Canyon  Mine  would  be 
approximately  15  miles  southeast  of  Battle 
Mountain,  Nevada  and  10  miles  west  of  the 
small  town  of  Beowawe.  Proposed  mine  pits 
would  be  on  the  eastern  slope  of  the  Shoshone 
Mountains  near  the  crest  of  the  range  with 
related  mine,  process,  and  support  facilities  on 
the  lower  mountain  slopes  and  extending  into 
the  western  portion  of  Whirlwind  Valley  as 
shown  on  Figure  1-2.  The  proposed  Project 
Area,  which  encompasses  a  total  area  of 
approximately  9,236  acres,  includes 
approximately  4,812  acres  of  public  lands,  3,474 
acres  of  fee  lands,  and  950  acres  of  lands  which 
are  public  surface  and  fee  mineral  lands.    All 


mining  related  disturbance  would  occur  within 
the  project  fenceline  (approximately  2,159  acres) 
except  access  road  and  borrow  source 
disturbance  outside  the  project  fenceline 
(approximately  529  acres),  resulting  in  total 
disturbance  of  approximately  2,688  acres  (1,312 
acres  -  public  lands;  1,072  acres  -  fee  lands;  and 
304  acres  -  split  estate).  A  detailed  breakdown 
of  proposed  disturbance  areas  and 
corresponding  ownership  is  presented  as  Table 
2-6. 

Layout  and  design  of  open  pit  mining 
operations  is  based  primarily  on  the  location, 
depth,  areal  extent,  and  nature  of  ore 
occurrence.  Generally  pit  boundaries  are 
defined  by  both  the  limits  of  economically 
recoverable  ore  and  reasonable  engineering  and 
operational  limits  for  pit  slopes  in  the  overlying 
overburden  materials. 

For  the  proposed  Mule  Canyon  Mine,  the 
limits  of  economically  recoverable  ore  have 
been  defined  by  extensive  exploration  drilling, 
sampling,  and  mapping  of  the  resulting  data. 
The  five  separate  pits,  which  are  the  basis  of 
the  proposed  Mule  Canyon  operations  are 
shown  by  Figure  1-2. 

Figures  2-2  through  2-4  correspond  to  five 
separate  zones  of  mineralization  having 
adequate  ore  grades  to  support  economic 
recovery.  Areas  surrounding  the  proposed  pit 
areas  may  show  some  evidence  of  gold 
mineralization  but  at  grades  well  below 
reasonable  economic  recovery  cut-off  grades  or 
at  overburden  ratios  which  exceed  reasonable 
mining  limits. 

Since  the  ore  reserves  are  not  exposed  at  the 
ground  surface  it  is  necessary  to  remove  the 
overlying  overburden  to  expose  the  ore  for 
excavation  and  recovery.  As  a  practical 
operational  consideration,  the  overburden  must 
be  removed  progressively  in  stepped  benches  to 
access  the  ore.  Bench  width  must  be  adequate 
to  safely  accommodate  the  large  mobile 
equipment  utilized  for  mining  operations,  and 
the  intervening  slopes  between  each  of  the 
bench  levels  must  be  established  at  heights  and 
slope  angles  consistent  with  both  operational 
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TABLE  2-6 

MAXIMUM  PROJECTED  DISTURBANCE  AREAS  -  PUBLIC  AND  PRIVATE  LANDS 

Acres  to  be  Disturbe 

j 

Public 

Private 

Split 

Total 

Open  Pits 

133 

16 

33 

182 

Overburden  and  Interburden  Disposal  Areas" 

142 

184 

178 

504 

Ore  Stockpile  &  Sediment  Pond 

0 

20 

0 

20 

Ancillary  Facilities  &  Mill  Site 

1 

34 

0 

35 

Tailings  Storage  Facilities  &  Seepage  Pond 

211 

30 

0 

241 

Heap  Leach  Facility 

44 

5 

0 

49 

Solution  Pond 

3 

0 

0 

3 

Access/Haul  Roadsbc 

278 

195 

44 

517 

Main  Access  Roads  (outside  fenceline)d 

248 

141 

20 

409 

Existing  Exploration  Roads/Pads 

27 

8 

4 

39 

Proposed  Exploration  Roads/Pads 

75 

100 

25 

200 

Laydown  Area 

0 

7 

0 

7 

Borrow  Source  Areas 

121 

90 

0 

211 

Borrow  Source  Areas  (outside  fenceline) 

104 

259 

0 

363 

Holding  Ponds 

2 

7 

4 

13 

Growth  Medium  Stockpiles8 

59 

47 

3 

109 

Diversion  Channels' 

11 

13 

5 

29 

TOTAL  SURFACE  DISTURBANCE 

1,459 

1,156 

316 

2,931 

Notes: 

8     For  the  pit  backfill  option,  168  acres  of  public  land,  184  acres  of  private  land,  and  169 

acres  of  split  estate  land  would  be  disturbed,  but  includes  20  acres  of  the  Main  Pit  public 

land  disturbance.    Thus,  the  acres  shown  in  the  table  represent  maximum  disturbance 

acreage. 
b     Acres  represent  the  backfill  option  as  this  area  represents  maximum  disturbance  acreage. 

For  the  pit  no-backfill  option,  277  acres  of  public  land,  195  acres  of  private  land,  and  44 

acres  of  split  estate  lands  would  be  disturbed. 
c     Disturbance  acreage  for  roads  includes  estimated  construction  disturbance  (150  foot  width). 
d     Disturbance  acreage  includes  the  main  west  access  (166  acres)  and  both  the  preferred  (154 

acres)  and  secondary  (165  acres)  east  access  alternatives.    Given  areas  where  routing  of 

the  two  east  access  alternatives  is  the  same,  37  acres  represent  shared  disturbance. 

Access  road  disturbance  also  includes  common  disturbance  for  waterline,  gasline,  and 

powerline  rights-of-way. 
e     For  the  pit  no-backfill  option,  56  acres  of  public  land,  69  acres  of  private  land,  and  2  acres 

of  split  estate  land  would  be  disturbed. 
1      For  the  pit  no-backfill  option,  1  1  acres  of  public  land,  12  acres  of  private  land,  and  5  acres 

of  split  estate  land  would  be  disturbed. 

Source:                  Shepherd  Miller,  Inc.,  November  1 

994  (Rev. 

1/96) 
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and  long-term  slope  stability  and  the 
operational  limitations  of  the  proposed  mining 
equipment.  Strength  testing  of  ore  and 
overburden  materials  and  geotechnical  analysis 
of  the  proposed  mining  plans  resulted  in  design 
bench  heights  of  15  to  30  feet,  bench  widths  of 
15  feet,  inter-bench  slopes  of  30  to  55  degrees, 
and  overall  bench  slope  angles  (includes 
benching)  of  45  to  55  degrees. 

The  proposed  pit  configuration  represents  an 
optimal  pit  scenario  based  on  existing  available 
ore  reserve  and  geotechnical  information. 
General  information  on  the  configuration  and 
limits  of  the  proposed  open  pits  is  provided  by 
Table  2-7. 


TABLE  2-7 

SUMMARY  OF  PROPOSED  PIT 

CONFIGURATIONS 

Pit  Designation 

Area 
(acres) 

Bottom  of 
Pit  Elevation 

North  Pit 

40" 

6300 

Main  Pit 

20b 

6260 

West  Pit 

50' 

6220 

South  Pit 

64d 

5640 

Section  9  Pit 

8e 

5800 

Notes: 

8  16  acres  public  land,  24  acres  spl 
b  All  acres  public  land. 
c  39  acres  public  land,  1 1  acres  spl 
d  56  acres  public  land,  8  private  Ian 
8  All  acres  public  land. 

t  estate  land. 

t  estate  land, 
d. 

Source:    Shepherd  Miller,  Inc.,  Nove 

mber  1994 

While  the  location  and  general  configuration  of 
mine  pits  are  fixed  by  the  location  and  extent 
of  ore  occurrence,  there  is  some  flexibility  in 
determining  the  location  and  configuration  of 
other  mining,  processing,  and  support  facilities. 
Generally,  existing  site  topography,  surface 
ownership,  existing  surface  drainage  patterns, 
proximity  to  proposed  mining  areas,  and  the 
existence  of  any  significant  resource  values  were 
the  primary  considerations  for  location  and 
layout  of  project  facilities.  To  the  extent 
possible,  major  facilities  such  as  the  mill,  ore 
stockpile,  and  overburden  and  interburden 
disposal  areas  were  located  and  configured  to 
utilize  fee  lands,  thereby  avoiding  unnecessary 


disturbance  of  public  lands;  and  to  avoid 
excessively  steep  terrain,  major  drainages,  and 
any  significant  resource  values.  Several 
alternative  locations  were  evaluated  for  each 
major  facility  prior  to  selecting  the  preferred 
facility  locations  as  shown  on  Figure  1-2. 

Location  and  configuration  of  overburden  and 
interburden  disposal  areas  were  determined 
primarily  by  proximity  to  corresponding 
mining  areas.  Other  important  considerations 
included  elevation  relative  to  overburden  and 
interburden  source  areas  (with  a  flat  or 
downhill  haul  being  preferable),  avoidance  of 
excessively  steep  terrain  and  natural  drainages, 
compatibility  with  the  existing  natural  terrain, 
and  avoidance  (where  possible)  of  existing 
springs  and  seeps. 

Location  and  configuration  of  the  heap  leach 
and  tailings  facilities  were  dictated  by  the  need 
for  relatively  large,  flat  areas  for  these  facilities, 
foundation  conditions  compatible  with  facility 
design  requirements,  and  avoidance  of  major 
drainages. 

The  location  of  the  water  supply  wells  was 
determined  by  local  hydrologic  conditions,  with 
the  proposed  well  field  location  reflecting  the 
ability  of  adequate  quantities  of  shallow, 
itunappropriated  ground  water  in  the  nearby 
Whirlwind  Valley  Basin.  Location  and  routing 
of  water  supply  lines,  power  transmission  lines, 
and  natural  gas  pipelines  were  determined  by 
the  necessary  tie-in  locations,  site  topography, 
and  the  availability  of  other  proposed 
disturbance  corridors,  such  as  roads  which 
could  be  utilized  for  utility  routing  to  minimize 
overall  disturbance. 

2.4.3     Site  Access 

The  primary  mine  access  route  would  be  from 
the  west,  utilizing  the  Beacon  Light  Road, 
which  would  originate  at  the  frontage  road 
paralleling  Interstate  80,  run  south  along  the 
eastern  edge  of  the  Reese  River  Valley,  then 
cross  over  the  Shoshone  Range  near  the 
southwest  corner  of  the  project  area,  and  end  at 
the  proposed  mill  site  as  shown  by  Figure  1-3. 
The  travel  distance  from  Battle  Mountain  to  the 
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mine  using  Interstate  80  and  the  Beacon  Light 
Road  would  be  approximately  22  miles. 

From  Interstate  80  to  the  proposed  mill  site, 
the  west  access  route  would  cover 
approximately  12  miles  and  would  involve  an 
elevation  change  of  approximately  1,580  feet. 
To  the  extent  possible,  the  proposed  west  access 
would  utilize  existing  roads.  Approximately 
the  first  six  miles  of  existing  road  would  require 
upgrading  including  widening,  improved 
drainage,  limited  reconstruction  of  the  road 
base,  and  surfacing.  The  remaining  six  miles  of 
the  west  access  road  would  involve  construction 
of  a  new  road  since  existing  roads  over  the 
Shoshone  Range  are  limited  to  narrow,  steep, 
dirt  roads  which  cannot  be  modified  to  meet 
practical  design  and  safety  standards.  The  west 
access  route  would  be  an  all-weather,  two-lane 
gravel-surfaced  road  with  a  travelled  width  of 
approximately  32-feet,  and  dirt  shoulders. 
Total  road  right-of-way  width  including 
shoulders  and  borrow  ditches  would  be 
approximately  60  feet,  with  maximum  grades  of 
10  percent  or  less. 

SFPGC,  in  cooperation  with  Lander  County, 
would  complete  all  necessary  road 
modifications  and  supplemental  construction 
required  to  establish  the  west  access  route  as  a 
County  road  and  would  be  responsible  for  road 
maintenance  during  the  period  of  active 
operations.  The  level  and  frequency  of  road 
maintenance  would,  at  a  minimum,  be 
consistent  with  applicable  NDOT  and  County 
requirements  to  assure  safe  road  conditions  and 
effective  dust  control.  Road  maintenance 
activities  would  include  periodic  grading, 
inspection  and  repair  of  drainage  structures,  and 
repair  or  replacement,  as  necessary,  of  road 
surfacing  materials.  Dust  would  be  controlled 
by  removal  of  debris  during  grading  operations, 
periodic  watering,  application  of  dust  control 
agents,  or  paving. 

Lander  County  has  filed  a  Right-of-Way 
Application  (N-60171)  with  the  BLM  for  the 
modifications  and  construction  required  to 
upgrade  the  existing  Beacon  Light  Road  to 
handle  anticipated  mine-related  traffic. 
Potential  environmental  impacts  associated  with 


road  construction  modification  are  currently 
being  evaluated  separately  as  a  related  action 
under  BLM  EA  NV64-EA96-05.  Operational 
impacts  of  mine-related  traffic  on  the  Beacon 
Light  Road  are,  however,  evaluated  as  a 
component  of  the  Proposed  Action  in  this  EIS. 
So  long  as  the  right-of-way  approval  process  is 
completed  prior  to  initiation  of  mine 
construction  and  development,  construction 
aspects  of  the  west  access  route  would  not  be  a 
component  of  the  Proposed  Action  or 
Alternatives.  In  order,  however,  to  address  the 
possibility  that  County  road  permitting  may 
not  be  completed  within  required  timeframes, 
both  construction  and  operational  impacts  for 
the  west  access  are  evaluated  in  this  EIS. 

Options  for  site  access  would  include  access 
from  the  east  utilizing  existing  roads.  Both  of 
the  proposed  eastern  access  alternatives  are 
options  which  could  affect  the  nature  and 
magnitude  of  potential  environmental  impacts 
and  mine  operations  and  economics.  These 
options  have,  therefore,  been  identified  as  a 
project  alternative  which  is  described  in  detail 
in  this  EIS  as  Alternative  C,  East  Access 
Alternative  (Section  2.2.5.3).  The  two  potential 
eastern  access  routes  have  been  evaluated  as 
either  alternative  or  supplemental  access  to  the 
proposed  west  access  route. 

2.4.4     Facility  Construction 

Facility  construction  and  development  activities 
have  been  designed  to  proceed  in  a  logical 
sequence  as  follows: 

•  Recover   and   stockpile   available   growth 
media 

•  Establish   access    roads   and    construction 
facilities  areas 

•  Construct  drainage  control  structures  as 
needed 

•  Proceed  with  site  preparation  and  grading 

•  Complete    foundation    preparation     and 
installation  for  major  facilities 
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•  Initiate  mine  development 

•  Construct  required  mine  facilities 

•  Complete  utility  installations 

SFPGC  is  proposing  phased  construction  of  the 
Mule  Canyon  Mine  to  defer  capital  investment, 
take  advantage  of  existing  or  proposed  facilities 
at  other  nearby  SFPGC  operations,  and 
improve  overall  project  economics. 

The  initial  development  phase  would  involve 
construction  of  required  support  and  ancillary 
facilities  and  development  and  operation  of 
mine  water  supply  and  distribution  systems, 
required  mine  utilities,  mine  pits,  overburden 
and  interburden  disposal  areas,  and  a  heap  leach 
facility.  During  the  initial  development  phase, 
leach-grade  ore  would  be  treated  by 
conventional  heap  leaching  on-site,  and  mill- 
grade  ore  would  be  loaded  and  transported  by 
highway  tractor-trailer  units  to  SFPGC's  Twin 
Creeks  Mill  northeast  of  Winnemucca,  Nevada, 
for  processing.  Given  the  substantial  capital 
cost  of  constructing  a  new  mill  and  associated 
tailings  facility  at  the  Mule  Canyon  Mine,  mill 
construction  would  be  deferred  until  the  related 
capital  expenditures  could  be  justified  by  either 
identification  of  significant  additional  Mule 
Canyon  reserves  or  increased  processing 
requirements  for  ores  from  other  SFPGC 
operations  or  other  nearby  mines.  If  justified, 
the  proposed  milling,  tailings,  and  related 
facilities  would  be  constructed  and  operated  as 
Phase  2  of  the  Mule  Canyon  project 
development  plan. 

Generally,  proposed  initial  facility  construction 
and  development  are  expected  to  take 
approximately  12  months  and  would  involve  a 
maximum  of  approximately  100  workers.  The 
construction  workforce  would  include 
approximately  90  temporary  contractor 
employees,  who  would  complete  preliminary 
site  work,  facility  construction,  and  utility 
installation,  and  10  SFPGC  employees  who 
would  be  involved  in  mine  development  and 
project  supervision. 


The  projected  duration  of  the  construction 
period  is  based  on  the  nature  and  complexity  of 
the  required  construction  and  development 
activities  and  SFPGC's  previous  experience 
with  similar  activities.  SFPGC  has  obtained  all 
necessary  permits  to  proceed  with  proposed 
activities  on  private  lands  and  may  initiate 
construction  of  certain  facilities  prior  to  general 
mine  construction.  This  option  would 
probably  not  significantly  affect  the  total 
construction  period  but  could  move  the  date 
for  construction  completion  forward. 

Construction  and  mine  development  activities 
would  be  preceded  by  construction  of  required 
diversion  ditches  and  recovery  and  stockpiling 
of  growth  media  for  use  in  future  site 
reclamation.  Based  on  projected  growth  media 
replacement  depths  and  coverage  areas,  growth 
media  recovery  would  include  both  topsoil  and 
other  suitable  surficial  materials  to  assure 
adequate      replacement      volumes.  Any 

supplemental  materials  to  be  utilized  as  growth 
media  would  be  sampled  prior  to  use  to  verify 
suitability.  As  required,  low  permeability  clays 
and  selected  granular  materials  would  be 
obtained  from  designated  borrow  sources 
within  and  outside  the  Project  Area.  These 
materials  would  be  utilized  primarily  for 
construction  of  engineered  structures  such  as 
the  ore  stockpile  base,  heap  leach  pad,  and 
tailings  facility  liner  and  embankment  where 
construction  specifications  designate  material 
characteristics.  Available  soil  materials  would 
be  recovered  from  borrow  areas  prior  to 
excavation  for  use  in  reclamation  of  these  areas. 
Excavation  of  borrow  material  would  be 
limited  to  a  maximum  depth  of  10  feet  which 
would  be  well  above  the  watertable  in  the 
designated  borrow  areas.  These  areas  would  be 
reclaimed  by  grading  them  to  blend  with  the 
surrounding  terrain  and  promote  effective 
drainage,  replacing  available  soil  material,  and 
seeding  to  complete  reclamation. 

Where  surface  disturbance  and  construction 
activities  might  result  in  localized  erosion  and 
sedimentation  problems,  temporary  drainage 
control  measures  would  be  utilized  as 
appropriate  and  could  include  construction  of 
temporary  ditches,  berms,  and  sediment  traps 
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or  installation  of  silt  fencing  or  straw  bales. 
Growth  media  recovered  from  disturbed  areas 
would  be  placed  in  nearby  temporary 
stockpiles.  Stockpiles  have  been  located  and 
would  be  configured  to  minimize  potential 
exposure  to  wind  and  runoff.  These  would  be 
seeded  with  quick  growing  temporary 
vegetation  to  stabilize  the  pile  surfaces  and  limit 
erosion.  All      site     grading,     foundation 

preparation,  and  facility  construction  activities 
would  be  completed  in  accordance  with 
engineered  design  plans  and  meet  specific  design 
and  construction  specifications. 

2.4.5     Mining  Operations 

The  proposed  mining  activities  would  involve 
pit  development  and  excavation  of  ore  and 
overburden  and  interburden  materials  from  five 
separate  pit  areas;  the  North,  Main,  West, 
South,  and  Section  9  Pits,  as  shown  on  Figure 
1-2.  Progressive  excavation  in  each  pit  area 
would  require  preparation  of  initial  bench 
surfaces  and  drilling  of  several  rows  of  vertical 
or  near-vertical  blastholes  from  existing  benches 
using  a  large  mobile  blasthole  drill.  Drillholes 
would  be  loaded  with  a  mixture  of  ammonium 
nitrate  (a  material  commonly  used  as  fertilizer) 
and  fuel  oil  (Ammonium  Nitrate/Fuel  Oil  - 
ANFO)  and  the  ANFO  would  be  detonated  to 
fracture  the  rock. 

Blasting  would  occur  only  during  daylight 
hours  and  would  be  conducted  in  accordance 
with  detailed  blasting  plans  subject  to  the 
approval  and  oversight  of  Mine  Safety  and 
Health  Administration  (MSHA)  and  the 
NDEP.  Blast  layout  and  loading  and  blasting 
procedures  would  be  designed  to  minimize  both 
flyrock  and  airblast  and  to  assure  the  safety  of 
personnel  working  in  the  general  vicinity  of  the 
blasting  area.  Estimated  maximum  explosive 
usage  is  projected  at  approximately  250  tons  of 
explosives  per  month.  The  components  used  in 
the  ANFO  mixture  are  not  considered 
explosive  agents  until  they  are  mixed  and 
would  be  transported  to  the  site  and  stored 
separately  until  just  before  use. 

Large  hydraulic  shovels  and  front-end  loaders 
would  be  used  to  load  the  broken  rock  into 


rear-dump  haulage  trucks.  The  trucks  would 
then  transport  rock  from  the  pits  to 
overburden  and  interburden  disposal  areas,  the 
ore  stockpile,  or  the  leach  pile  depending  on 
whether  the  material  is  waste  or  ore,  and  on 
the  nature  and  grade  of  the  ore.  Progressive 
excavation  would  extend  the  benches  both 
laterally  outward  and  downward  to  the  design 
mining  limit. 

2.4.6     Operating     and      Production 
Schedules 

As  currently  planned,  the  Mule  Canyon  Mine 
would  operate  on  two  10-hour  shifts  per  day, 
365  days  per  year;  and  the  mill,  when 
constructed,  would  operate  24-hours  per  day, 
365  days  per  year.  The  potential  does  exist, 
based  on  future  production  requirements  and 
gold  demand  that  mining  operations  could  go 
to  a  full  24-hour  per  day,  365  day  per  year 
schedule. 

The  mine  production  schedule  defines  the 
timing  and  rates  of  mine  development, 
overburden  and  interburden  removal,  and  ore 
production  for  each  of  the  proposed  mining 
areas.  Development  of  the  mine  production 
schedule  as  outlined  by  Table  2-8,  involved 
consideration  of  the  overall  manpower  and 
equipment  requirements  for  both  mine 
development  and  ongoing  production 
operations.  Material  scheduling  to  provide 
required  quantities  and  grades  of  ore  feed  to 
both  the  leaching  and  milling  operations,  and 
overburden  and  interburden  scheduling  to 
provide  adequate  quantities  of  non-acid 
producing  rock  to  meet  backfilling  and  sulfide 
overburden  and  interburden  isolation 
requirements  were  also  considered.  The 
proposed  mine  production  schedule  reflects  a 
logical  sequence  of  mine  development  from 
north  to  south,  with  a  three-year  buildup  to  the 
steady-state  overburden  production  volume  of 
approximately  10  to  13  million  tons  per  year. 
Production  of  most  of  the  available  oxide  leach 
ore  would  occur  early  in  the  mine  life,  and 
there  would  be  a  four-year  build-up  to  the 
steady-state  ore  production  level  of  1.1  to  2.5 
million  tons  per  year. 
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TABLE  2-8 
PROPOSED  MINE  PRODUCTION  SCHEDULE  (1,000  tons) 

Production  Year 
Material  Category 

Pit  Area 

North 

Main 

West               South 

Section  9 

Total 

1996 

OB/IB 

3145 

397 

0 

0 

0 

3542 

Ore 

153 

324 

0 

0 

0 

477 

1997 

OB/IB 

3515 

2682 

2529 

628 

0 

9354 

Ore 

1561 

240 

445 

272 

0 

2418 

1998 

OB/IB 

90 

3173 

2703 

7080 

0 

13046 

Ore 

36 

428 

111 

119 

0 

694 

1999 

OB/IB 

2 

2278 

2934 

8426 

0 

13640 

Ore 

1 

142 

541 

509 

0 

1193 

2000 

OB/IB 

2298 

0 

3548 

4639 

0 

10485 

Ore 

255 

0 

479 

632 

0 

1366 

2001 

OB/IB 

6357 

0 

2932 

4169 

0 

13458 

Ore 

919 

0 

0 

412 

0 

1331 

2002 

OB/IB 

3625 

0 

2447 

7041 

0 

13413 

Ore 

972 

0 

182 

229 

0 

1383 

2003 

OB/IB 

7631 

3540 

2056 

13227 

Ore 

365 

945 

259 

1569 

2004 

OB/IB 

8001 

0 

0 

8001 

Ore 

365 

0 

0 

364 

Source:    Shepherd 

Miller,  Inc., 

November  19 

94 

In  developing  the  production  schedule,  SFPGC 
evaluated  a  number  of  different  production 
scheduling  options.  The  proposed  production 
schedule  offers  the  best  balance  relative  to 
achievement  of  multiple  project  objectives  based 
on  currently  available  information.  Given 
however,  the  dynamic  nature  of  both  mining 
operations  and  gold  markets,  the  production 
schedule  could  be  modified  during  the  mine  life 
to  reflect  new  information  and  accommodate 
changing  conditions. 

2.4.7     Mine     Dewatering     and     Surface 
Drainage  Control 

Based  on  both  site  experience  during 
exploration  drilling  operations  and  extensive 
evaluation  and  modeling  of  site  surface  and 


ground  water  systems,  some  ground  water 
inflow  to  pit  areas  would  be  expected  during 
and  following  completion  of  mining  operations. 
Surface  water  runoff  from  pit  sideslope  and 
bench  areas  would  also  drain  to  low  areas  in 
the  mine  pits.  In  order  to  minimize  safety 
hazards  and  operational  problems  associated 
with  ground  water  inflow  and  surface  drainage 
to  active  pit  working  areas,  the  Proposed 
Action  includes  plans  for  mine  pit  dewatering. 
The  objectives  of  these  dewatering  plans  are  to 
keep  active  mine  working  areas  dry,  drain  pit 
slope  areas  so  that  there  is  not  a  buildup  of 
hydrostatic  pressure  which  could  adversely 
affect  pit  slope  stability,  and  to  effectively 
handle  and  utilize  pit  dewatering  flows. 
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Pit  dewatering  requirements  were  determined 
by  evaluating  the  two  potential  components  of 
inflow  to  active  mining  areas;  surface  drainage 
inflows  from  areas  within  the  mine  pits;  and 
ground  water  inflow  from  water-bearing  strata. 
Surface  runoff  flows  to  the  mine  pits  would  be 
limited  to  runoff  from  any  precipitation  in  the 
immediate  pit  area  by  diversions  which  would 
route  any  upgradient  drainage  around  the  active 
pits.  Calculated  surface  inflow  volumes  range 
from  20  gpm  to  195  gpm  for  individual  pit 
areas  and  up  to  approximately  580  gpm  for  all 
pits.  Calculated  ground  water  inflow  rates  for 
individual  pits  range  from  0  to  50  gpm  as 
indicated  by  Table  2-9,  with  total  inflows  for  all 
pits  ranging  from  15  to  110  gpm  (24  to  177 
acre-feet  per  year)  on  an  annually  averaged 
basis.  Based  on  the  sum  of  the  two  pit  inflow 
components,  pumping  requirements  were 
determined  for  each  pit  to  keep  water  levels  at 
or  below  the  lowest  working  level  for  each  pit 


T 

ABLE  2-9 
JAL  MINE  INF 

PROJECTED  ANNI 

LOW  RATES 

(gpm) 

Year 

Main 
Pit 

West 
Pit 

North 
Pit 

South 
Pit 

S9 
Pit 

Totals 

1996 

15 

NM 

NM 

NM 

NM 

15 

1997 

10 

10 

5 

25 

NM 

50 

1998 

15 

5 

15 

10 

NM 

45 

1999 

15 

50 

5 

30 

NM 

100 

2000 

10 

50 

10 

40 

NM 

110 

2001 

10 

30 

15 

50 

NM 

105 

2002 

10 

35 

25 

20 

NM 

90 

2003 

10 

30 

15 

45 

0 

100 

2004 

10 

35 

15 

20 

0 

80 

2005 

10 

30 

15 

20 

0 

75 

Notes:       (gp 

Nl\ 

)m)  =  Gallons  per  minute 
/I  =  Not  mined  this  year 

Source:   SM 

/BCI,  1 

995 

Based  on  the  calculated  pit  dewatering  volumes 
and  available  hydrologic  data,  three  potential 
dewatering  options  were  evaluated;  1) 
Dewatering  wells  on  the  perimeter  of  each  pit; 
2)  Sumps  and  pumping  systems  within  the  pits; 
and  3)  A  combination  of  Options  1  and  2. 


Available  ground  water  information  indicates 
that  the  rock  units  in  the  immediate  pit  areas 
have  such  low  permeabilities  that  dewatering 
wells  would  not  be  effective.  A  large  number 
of  wells,  each  having  a  relatively  limited  area  of 
influence,  would  be  necessary  to  achieve  the 
required  drawdown.  In  addition,  there  would 
be  a  significant  time  lag  between  initiation  of 
pumping  and  actual  drawdown,  and  the  total 
area  of  drawdown  and  resulting  pumping 
volumes  would  be  increased.  Given  these 
considerations,  mine  dewatering  plans  have 
focused  on  the  use  of  in-pit  sumps,  pumps, 
transmission  pipelines,  and  holding  ponds 
adjacent  to  active  pit  areas. 

Mine  dewatering  would  begin  concurrently 
with  initial  pit  development  and  continue 
during  the  period  of  active  pit  operations.  One 
or  more  sumps  would  be  established  in  low 
areas  of  the  pit  depending  on  its  size.  It  is 
anticipated  that  one  sump  each  would  be 
required  for  the  Main  and  Section  9  Pits,  two 
each  for  the  North  Pit,  and  three  each  for  the 
West  and  South  Pits.  Sumps  would  range  in 
size  from  0.6  to  2.2  acre-feet.  They  would  be 
located  out  of  active  operating  and  traffic  areas, 
and  would  be  relocated  or  reestablished  as 
necessary  with  progressive  mine  development. 
All  sumps  would  have  sufficient  capacity  to 
contain  design  runoff  and  pit  inflows  with 
adequate  excess  capacity  to  accommodate  local 
variances  in  ground  water  storage  and  inflow 
rates. 

Although  not  anticipated  to  be  a  significant 
problem,  there  may  be  areas  where  fractures, 
alteration  products,  and  other  geologic 
conditions  could  either  hinder  or  promote 
increased  ground  water  inflow.  In  areas  where 
ground  water  does  not  readily  drain  from  the 
pit  slopes  the  potential  build-up  of  hydrostatic 
pressure  could  adversely  affect  pit  slope 
stability.  If  such  conditions  are  encountered 
during  mining,  small  diameter  horizontal  relief 
drains  would  be  drilled  into  the  pit  slope  to 
promote  effective  dewatering.  In  areas  where 
above  average  ground  water  inflows  occur, 
temporary  berms  or  ditches  could  be  necessary 
to  control  and  direct  the  inflows  through  or 
around  active  working  areas  to  the  sumps. 

High  capacity  portable  submersible  pumps 
would     be     utilized     to     discharge     water 
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accumulations  from  the  sumps  to  holding 
ponds  near  the  active  pits.  Water  would  be 
pumped  through  steel  or  polyvinyl  chloride- 
plastic  (PVC)  pipelines  from  the  sumps  to  the 
pit  crest  where  it  would  flow  by  gravity 
through  natural  or  constructed  channels  to  the 
holding  ponds.  Total  pumping  capacity  would 
range  from  25  to  285  gpm,  depending  on  pit 
size  and  the  number  of  required  sumps. 

Four  holding  ponds  are  proposed,  one  each  for 
the  Main,  South,  and  Section  9  Pits,  and  a 
single  pond  for  the  adjacent  North  and  West 
Pits,  as  shown  on  Figure  1-2.  The  holding 
ponds  would  be  incised  or  partially  incised 
ponds  approximately  ten  feet  deep,  ranging 
from  0.8  to  13.5  acre-feet  in  capacity,  with  a 
minimum  freeboard  of  one  foot.  The  holding 
ponds  are  designed  as  non-discharging  ponds. 
Accumulated  water  would  be  transferred  by 
truck  or  pipeline  to  the  process  facilities  as 
process  make-up  water;  allowed  to  evaporate;  or 
if  suitable  for  the  proposed  uses,  transferred  to 
water  trucks  for  road  maintenance,  dust 
control,  or  drilling  operations.  The  holding 
ponds  are  designed  with  sufficient  excess 
capacity  to  provide  water  storage  during  low 
usage  periods. 

Mine  dewatering  would  occur  under  existing 
water  appropriation  applications,  with 
maximum  pumping  rates  resulting  in  a  total 
appropriation  of  3  cubic  feet  per  second  (cfs) 
(1,360  gpm  or  2,170  acre-feet  annually)  for  the 
10  in-pit  sumps.  SFPGC  has  applied  for 
required  changes  in  the  permits  to  appropriate 
water,  including  changes  in  the  point  of 
diversion  and  place  of  use.  During  dewatering, 
any  water  from  the  holding  ponds  which  is 
used  for  purposes  other  than  process  make-up 
water  would  be  sampled  and  analyzed  on  a 
regular  basis  to  evaluate  suitability  for  the 
intended  purposes  and  to  monitor  overall  pit 
water  quality  conditions. 

SFPGC  has  incorporated  surface  drainage 
control  features  and  considerations  in  the 
Proposed  Action.  Drainage  features  are 
designed  to  minimize  pit  dewatering 
requirements,  limit  the  potential  for  leaching 
from  overburden  and  interburden  disposal 
areas,     provide    for    effective    drainage    and 


solution  control  in  leach  and  tailings  facility 
areas,  and  control  stormwater  runoff  from 
other  mine  facilities  areas.  Surface  drainage 
control  would  involve  grading  most  mine  and 
process  facilities  areas  so  that  surface  runoff  is 
contained  rather  than  discharged.  In  addition, 
designed  diversion  channels  and  berms  would 
be  utilized  to  intercept  and  divert  natural 
runoff  around  open  pits,  overburden  and 
interburden  disposal  areas,  the  heap  leach 
facility,  and  the  tailings  storage  facility.  The 
proposed  surface  drainage  control  structures  are 
shown  on  Figure  2-5.  Consistent  with 
commitments  in  SFPGC's  PO  and  the  NDEP 
Water  Pollution  Control  Permit,  diversion 
ditches  are  designed  as  permanent  diversions  to 
safely  pass  peak  flows  from  the  100-year,  24- 
hour  storm  event. 

2.4.8     Overburden      and      Interburden 
Disposal 

As  previously  described  in  Section  2.4.5, 
recovery  of  the  Mule  Canyon  ore  reserves 
would  require  removal  of  non-mineralized  or 
low-grade  overburden  and  interburden  and 
placement  of  these  materials  in  either 
permanent  disposal  areas  or  as  backfill  to 
previously  mined  pits.  Over  the  life  of  the 
proposed  mining  operations  approximately  100 
million  tons  of  overburden  and  interburden 
would  be  removed  and  placed  in  up  to  14 
disposal  areas  including  the  mined-out  Main  Pit. 
Planned  disposal  areas  are  shown  on  Figure  1-2. 
Selection  of  the  proposed  disposal  sites  involved 
evaluation  of  a  number  of  potential  sites  for 
each  mine  pit  area  using  the  following  criteria: 

•  Avoidance  of  natural  drainage  channels 

•  Avoidance    of   springs   and    seeps   where 
possible 

•  Proximity  to  the  mining  source  area 

•  Length    and   grade   of   haul    for   material 
transport 

•  Available  disposal  capacity 

•  Ability  to  control  drainage  from  sulfide 
disposal  areas 
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Construction  of  overburden  and  interburden 
disposal  areas  would  involve  removal  and 
stockpiling  of  available  soil  materials  from  the 
pile  foundation  areas,  construction  of  upslope 
diversion  ditches,  placement  of  an  oxide 
material  drainage  layer  (sulfide  areas  only), 
progressive  placement  of  the  overburden  and 
interburden  material  as  a  series  of  successive 
benches,  surface  grading  to  establish  the 
permanent  outslope  configuration  and  promote 
surface  drainage,  placement  of  oxide  cover 
materials  (sulfide  areas  only),  replacement  of 
growth  media  on  the  disposal  area  surface  and 
outslopes,  and  revegetation. 

Overburden  and  interburden  disposal  areas 
would  vary  in  height  from  125  to  475  feet  and 
would  initially  be  established  at  the  natural 
angle  of  repose,  with  sideslopes  of 
approximately  1.5Horizontal:l Vertical  (H:V). 
During  final  grading,  outslopes  would  be 
flattened  to  approximately  2.5H:1V  for  south 
and  west-facing  slopes  and  all  sulfide  disposal 
area  outslopes,  and  to  approximately  2.3H:1V 
for  north  and  east-  facing  slopes.  Intermediate 
benches  10  to  20  feet  wide  would  be  established 
approximately  every  50  vertical  feet  on  the 
outslopes  to  enhance  overall  stability  and 
breakup  overland  flow  on  the  pile  slopes  to 
limit  erosion.  Approximately  every  third  bench 
would  be  graded  to  drain  laterally  toward  the 
edges  of  the  pile  to  limit  runoff  volumes  and 
velocities  on  the  outslopes.  Upper  disposal  area 
surfaces  would  be  regraded  during  final  grading 
operations  to  establish  a  minimum  gradient  of 
at  least  0.5  percent  to  promote  effective 
drainage  off  the  pile,  prevent  ponding,  and  limit 
infiltration  potential.  General  configurations 
for  both  oxide  and  sulfide  disposal  areas  are 
illustrated  on  Figure  2-6.  All  regraded  upper  and 
outslope  surfaces  would  be  covered  with  a 
minimum  of  1  foot  of  growth  media  and 
reseeded  to  stabilize  these  surfaces,  minimize 
erosion,  and  further  limit  infiltration. 

Results  from  extensive  sampling,  analysis,  and 
kinetic  testing  of  ore  and  overburden  and 
interburden  indicate  that  some  of  these 
materials  may  have  the  potential  to  generate 
ARD.  ARD  potential  is  normally  correlated  to 
the     sulfur    content     of    the     material     and 


specifically  to  pyritic  sulfur  which  can  oxidize, 
producing  sulfuric  acid.  Total  sulfur  values 
were  found  to  decline  with  increasing  distance 
from  the  orebody.  This  is  an  important 
consideration,  since  most  of  the  material  with 
the  highest  sulfur  values  is  ore  which  would  be 
processed  through  the  mill  and  would  be 
thermally  oxidized  in  order  to  recover  the 
contained  gold. 

Potential  acid  producing  material,  designated  as 
sulfide  overburden  and  interburden,  has  been 
identified  as  any  material  having  a  total  sulfur 
content  greater  than  0.9  percent  and  an  Acid 
Neutralization  Potential/Acid  Generation 
Potential  (ANP/AGP)  Ratio  of  less  than  1.2. 
Sample  analysis  data  were  correlated  to  the 
block  model  used  in  developing  the  proposed 
mine  plans  for  each  pit  to  identify  blocks  and 
tonnages  of  sulfide  material  requiring  selective 
handling  and  disposal.  Preliminary  overburden 
and  interburden  designations  will  be  verified 
through  ongoing  operational  sampling  and 
analysis  to  provide  for  operational  control  and 
routing  of  overburden  and  interburden  to 
appropriate  disposal  locations. 

In  order  to  minimize  the  potential  for 
generation  of  ARD  and  associated 
environmental  impacts,  overburden  and 
interburden  materials  which  are  potentially 
acid-producing  would  be  selectively  handled  and 
placed  in  separate  overburden  and  interburden 
disposal  sites  designed  to  minimize  the  potential 
for  acid  generation  and  to  provide  for  effective 
drainage  control  and  monitoring. 

Engineered  diversion  ditches  would  prevent 
runon  to  overburden  and  interburden  disposal 
areas  from  upgradient  areas.  Grading  of 
disposal  area  surfaces  to  promote  drainage  and 
placement  of  5  feet  of  oxide  material  and  1.5 
feet  of  growth  media  over  all  sulfide  disposal 
areas  would  effectively  minimize  infiltration, 
oxidation,  and  leaching.  By  nature,  the  sulfide 
materials  commonly  occur  in  conjunction  with 
clay  alteration  zones  and  consequently  have 
relatively  high  inherent  clay  content.  With 
exposure  to  moisture  the  clays  tend  to  swell, 
effectively  limiting  further  infiltration  and 
reducing  downward  ground  water  movement. 
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Testing  and  characterization  of  the  clay 
materials  also  indicate  relatively  high 
percentages  of  smectite  clays  which  can 
partially  attenuate  or  neutralize  any  acidic 
drainage  and  elevated  metals  concentrations  in 
drainage  from  overburden  and  interburden 
disposal  areas  (Chermak  and  Runnells,  1994). 
A  continuous  layer  of  approximately  2  to  5  feet 
of  oxide  material  would  be  placed  under  each 
sulfide  disposal  area  to  act  as  a  buffer  between 
the  sulfide  material  and  underlying  soils  and  as 
an  underdrain,  providing  a  preferential  flow 
path  for  any  precipitation  which  may  infiltrate 
through  the  sulfide  materials. 

Overburden  and  interburden  disposal  areas  have 
been  designed  to  assure  operational  stability 
during  construction,  long-term  stability  as 
permanent  structures,  and  erosional  stability. 
The  structural  stability  of  proposed 
configurations  was  analyzed  using  the  limiting 
equilibrium  method  for  both  static  and 
pseudostatic  (seismic  movements)  conditions. 
The  stability  evaluations  were  designed  to 
determine  both  the  maximum  height  and 
maximum  allowable  slope  angles  for  the 
overburden  and  interburden  disposal  areas 
consistent  with  allowable  factors  of  safety  of  1.5 
for  static  and  1.0  for  pseudostatic  conditions. 
Stability  evaluations  took  both  natural 
topographic  slopes  and  foundation  materials  in 
the  proposed  deposit  areas  into  consideration. 
Ground  configuration  was  reflected  in  the 
cross-sections  utilized  in  the  analysis  and 
strength  parameters  for  typical  foundation 
materials  were  utilized  as  an  analysis  input 
parameter. 

The  pseudostatic  evaluation  was  based  on  a 
peak  seismic  acceleration  of  0.42g  (g  = 
acceleration  due  to  gravity  =  32.2  feet/sec/sec), 
corresponding  to  the  maximum  credible  event 
(based  on  the  seismic  history  of  this  area,  there 
is  a  90  percent  probability  that  this  event 
would  not  be  exceeded  over  a  period  of  100 
years).  Using  a  pseudostatic  "k"  factor  of  one- 
half  of  the  peak  acceleration,  the  design  heights 
and  outslopes  for  all  overburden  and 
interburden  disposal  areas  are  well  under  the 
maximum  height  and  slope  limits  for  both 
static  and  pseudostatic  conditions  as  defined  by 
the  allowable  factors  of  safety  (SMI,  1994). 


Erosional  stability  of  the  proposed  overburden 
and  interburden  disposal  areas  was  evaluated 
using  both  the  permissible  velocity  method  and 
the  Revised  Universal  Soil  Loss  Equation 
(RUSLE).  The  permissible  velocity  method 
compares  the  velocity  of  runoff  resulting  from 
the  100-year,  24-hour  storm  event  with  the 
maximum  allowable  surface  flow  velocity 
which  would  not  result  in  significant  erosion. 
Using  this  method,  the  maximum  allowable 
velocity  was  determined  to  be  1.75  feet  per 
second  (fps),  and  calculated  flow  velocities  for 
disposal  area  outslopes  as  designed  are  below 
this  limit.  Using  RUSLE  and  establishing  an 
acceptable  soil  loss  threshold  of  1.0  ton  per  acre 
per  year,  the  designed  disposal  area  outslopes 
were  found  to  also  be  compatible  with  the 
erosion  protection  criteria  (SMI,  1994). 

Given  operational  sequencing  and  production 
requirements  as  described  in  Section  2.4.6,  the 
only  pit  area  which  could  definitely  be 
backfilled  would  be  the  Main  Pit.  Backfilling 
of  the  Main  Pit  would  not  interfere  with  ore 
recovery,  significantly  affect  the  proportion  of 
oxide  and  sulfide  materials  going  to  the 
overburden  and  interburden  disposal  areas,  or 
alter  the  quantity  and  grade  of  ore  feed  to  the 
mill  and  leach  facilities.  As  operations  progress, 
operational  sampling  and  monitoring  would 
provide  additional  information  on  ore  grades, 
overburden  and  interburden  characteristics,  and 
ground  water  conditions  in  each  pit  area.  This 
information,  along  with  information  on  any 
relevant  advances  in  mining  and  process 
technology  and  projections  of  short-term 
changes  in  gold  market  conditions  would 
provide  the  basis  for  evaluating  the  feasibility  of 
partially  or  completely  backfilling  any 
additional  pits.  Under  the  Proposed  Action, 
the  option  exists  of  backfilling  the  Main  Pit  and 
partially  or  completely  backfilling  other  pits 
using  oxide  overburden  and  interburden 
materials  exclusively. 

SFPGC  has  completed  a  preliminary  risk 
assessment  and  an  expanded  risk  assessment  is 
currently  in  progress  to  evaluate  potential 
environmental  hazards  associated  with 
establishment  of  shallow  ponds  in  the  South 
and  West  Pits  following  completion  of  mining. 
The   expanded   risk   assessment   will    indicate 
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whether  or  not  a  significant  concern  exists 
relative  to  water  quality  in  the  ponds  or  bio- 
accumulation  of  potentially  toxic  elements.  If 
there  is  a  concern,  it  could  be  effectively 
addressed  by  partially  backfilling  the  areas 
where  water  would  pond  to  a  level  above  the 
projected  long-term  equilibrium  water  level. 

Backfilling  would  potentially  reduce  the  total 
surface  disturbance  area  by  reducing  the  size 
and  number  of  required  overburden  and 
interburden  disposal  areas.  It  would  also  allow 
reclamation  and  future  utilization  of  the 
backfilled  pit  areas  consistent  with  planned 
postmining  land  uses  while  eliminating 
potential  hazards  associated  with  retention  of 
open  pits. 

Generally,  the  decision  of  whether  or  not  to 
backfill  the  Main  Pit  or  other  pits  would 
depend  on  the  following  considerations: 

•  On  completion  of  ore  removal,  would 
other  nearby  pit  areas  which  are  being 
developed  or  actively  mined  represent  a 
reasonable  source  of  overburden  and 
interburden  backfill  material 

•  Would  backfilling  prevent  or  limit  access 
to  remaining  mineral  resources  which 
could  not  be  economically  recovered  at  the 
time  but  might  reasonably  be  recoverable 
in  the  future 

•  Would  adequate  non-sulfide  material  be 
available  from  ongoing  operations  to  meet 
both  disposal  area  drainage  layer  and  cover 
and  backfilling  requirements 

As  a  component  of  the  Proposed  Action,  the 
options  of  backfilling  or  not  backfilling  the 
Main  Pit  are  graphically  illustrated  by  Figures 
1-2  and  2-7.  If  not  backfilled,  the  Main  Pit 
would  remain  as  an  open  pit  with  a  surface  area 
of  approximately  20  acres,  and  approximately 
8.7  million  tons  of  material  would  be  added  to 
Disposal  Area  5,  increasing  the  associated 
surface  disturbance  by  approximately  nine 
acres.  The  number  of  overburden  and 
interburden  disposal  areas  would  be  reduced 
from  14  to  12.  Disposal  Area  10,  corresponding 
to  the  Main  Pit  would  eliminated,  and  Disposal 


Areas  5  and  5B2  would  be  replaced  by  Disposal 
Area  5D,  reducing  associated  surface 
disturbance  by  approximately  six  acres.  The 
net  total  surface  disturbance  for  all  overburden 
and  interburden  disposal  areas  under  the  Main 
Pit  backfill  option  would  increase  by 
approximately  three  acres. 

Hydrologic  modeling  indicates  that  long-term 
postmining  water  levels  would  be  below  the 
lower  mining  limit  in  the  Main  Pit,  North  Pit, 
and  Section  9  Pit.  SFPGC,  however,  has 
elected  to  limit  potential  pit  backfilling  to  oxide 
material  to  preclude  any  potential  adverse 
ground  water  quality  impacts  from  exposure  of 
backfill  materials  to  oxidation  and  leaching 
within  the  backfilled  pit.  Backfilling,  if  feasible, 
would  occur  in  a  manner  similar  to 
construction  of  the  overburden  and  interburden 
disposal  areas  with  placement  of  overburden 
and  interburden  in  the  pit(s)  beginning  at  the 
bottom  of  the  pit(s)  and  progressing  upward  in 
successive  fill  benches.  Generally,  fill  would  be 
placed  in  the  pit(s)  by  tail-dumping  from  upper 
benches.  Backfill  stability  would  not  be  a 
concern  since  the  fill  would  be  enclosed  within 
the  pit. 

Options  for  overburden  and  interburden 
disposal  include  elimination  of  pit  backfilling, 
backfill  of  additional  pits,  and  changes  in  the 
location  and  configuration  of  the  proposed 
overburden  and  interburden  disposal  areas. 
Elimination  of  pit  backfilling  (which  would 
result  in  all  five  mine  pits  remaining  open 
following  completion  of  mining),  and  partial  or 
complete  backfilling  of  other  pits,  are 
considered  as  options  under  the  Proposed 
Action.  Potential  optional  locations  for 
disposal  sites  were  evaluated  to  determine  the 
preferred  locations  as  previously  discussed  in 
this      section.  Alternate      disposal      area 

configurations  are  options  which  could  affect 
the  nature  and  magnitude  of  potential 
environmental  impacts  and  mine  operations  and 
economics.  These  options  have,  therefore,  been 
identified  as  a  project  alternative  which  is 
evaluated  in  detail  in  this  EIS  as  Alternative  D, 
Overburden  and  Interburden  Disposal  Area 
Configuration  Alternative. 
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2.4.9     Ore  Processing 

Ore  from  the  planned  Mule  Canyon  mining 
operations  would  be  processed  by  either  heap 
leach  methods  or  by  conventional  milling 
followed  by  pressure  oxidation  and  carbon-in- 
leach  to  recover  the  contained  gold.  The 
determination  of  which  process  to  use  for 
specific  ore  materials  would  be  based  on  both 
ore  grade  and  general  ore  type;  oxide,  sulfide, 
or  transition  ore.  Generally,  sulfide  ores  are 
not  amenable  to  direct  cyanide  leaching  because 
the  gold  is  associated  with  the  sulfide  minerals 
which  do  not  readily  release  the  gold.  In 
addition,  as  the  sulfides  oxidize  during  the 
leaching  process  they  consume  oxygen 
necessary  for  the  leaching  reaction  between  the 
cyanide  and  gold.  Given  these  considerations, 
sulfide  ores  must  be  oxidized  prior  to  leaching 
to  allow  efficient  gold  recovery.  Extensive 
exploration  sampling  and  testing  have  resulted 
in  preliminary  characterization  of  ore  grade  and 
type  for  all  proposed  mining  areas.  Proposed 
pit  configurations  and  production  schedules  are 
based  in  part  on  this  preliminary 
characterization.  Ongoing  operational  sampling 
and  testing  using  chip  samples  from  blasthole 
drilling  operations  would  be  utilized  to  evaluate 
preliminary  ore  characterizations  and  as  a  basis 
for  modification  of  bench  layout  and 
sequencing.  Sampling  results  will  also  be 
utilized  for  operational  ore  grade  control,  and 
to  dispatch  ore  haulage  trucks  to  either  the 
heap  leach  facility  or  ore  stockpile. 

2.4.9.1     Heap  Leach  Processing 

Leach  grade  ore  materials  would  be  hauled  to 
the  heap  leach  facility  where  they  would  either 
be  crushed  and  placed  on  the  leach  pile  using  a 
conveyor  and  radial  stacker,  or  placed  directly 
by  tail-dumping  from  the  haulage  trucks.  The 
location  of  the  proposed  heap  leach  facility  is 
shown  on  Figure  1-2.  The  leach  pile  would  be 
constructed  by  placing  the  ore  material  in 
successive  lifts  20  to  40  feet  high  with  an 
ultimate  height  of  approximately  100-feet. 
Benches  15  to  30  foot  wide  would  be 
established  on  the  pile  outslopes  for  each  lift, 
with  2H:1V  to  2.2H:1V  interbench  slopes,  and 
2.5H:1V  average  overall  outslopes  as  illustrated 


by  Figures  2-8A  and  2-8B.  Ore  placement  and 
leaching  would  be  phased  for  different  segments 
of  the  pile  allowing  ongoing  leaching  during 
phased  pile  placement.  Leaching  operations 
would  involve  the  application  of  a  dilute 
cyanide  leach  solution  at  an  application  ratio 
rate  of  approximately  0.3  pounds  of  solution 
per  ton  of  ore  (0.001  to  0.006  gpm  per  square 
foot)  to  the  surface  of  the  leach  pile  using  either 
wobbler-type  sprinklers  or  drip  emitters. 

Dilute  cyanide  is  the  preferred  leach  solution 
due  to  its  widespread  use  and  proven 
effectiveness  for  gold  recovery  from  low-grade 
disseminated  deposits.  While  there  are  other 
potential  leach  solutions  which  could  be 
utilized,  they  have  not  proven  effective  on  a 
commercial  basis  for  low-grade  ores,  are  not 
readily  available,  and  as  a  result  are  typically 
significantly  more  expensive.  Selection  of  the 
leachate  application  method  would  be  based  on 
ore  characteristics  with  the  objectives  of 
maintaining  a  uniform  application  rate, 
maximizing  solution  infiltration  through  the 
pile,  and  minimizing  the  potential  for  surface 
ponding.  Either  or  both  application  methods 
could  be  utilized  for  different  pile  areas  and 
lifts. 

Percolation  of  leach  solution  through  the  leach 
pile  would  dissolve  the  fine  gold  and  the  gold 
laden  "pregnant"  leach  solution  would  drain  to 
the  bottom  of  the  leach  pile  and  be  collected  by 
the  leachate  collection  system.  The  heap  leach 
facility  would  include  a  lined  leach  pad 
covering  an  area  of  approximately  39  acres,  a 
lined  overflow  pond,  and  fully  enclosed  barren 
and  pregnant  solution  tanks.  The  overflow 
pond  and  solution  storage  areas  would  be 
fenced  with  chain-link  fencing  and  gated  to 
limit  access  to  authorized  personnel  and  exclude 
most  wildlife.  Fencing  should  provide  adequate 
wildlife  protection  since  the  overflow  pond 
would  be  utilized  primarily  to  collect  any 
runoff  from  the  leach  pile  surface,  and  any 
cyanide  contained  in  the  runoff  water  would  be 
significantly  diluted.  It  would  not  be  necessary 
to  net  or  otherwise  shield  the  pond  surface. 
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The  leach  pile  would  be  constructed  on  a 
prepared  foundation  with  a  composite  liner  and 
leak  detection  system.  The  liner  would  consist 
of  layer  at  least  12  inches  thick  of  fine-grained 
soil  material  compacted  to  limit  permeability  to 
1  x  10"5  centimeters  per  second  (cps)  overlain  by 
a  40-mil  PVC  liner.  The  leak  detection  system 
would  consist  of  a  series  of  2-inch  diameter 
perforated  PVC  pipes  bedded  in  fine  gravel  and 
installed  under  the  primary  PVC  liner.  Any 
seepage  through  the  primary  liner  would  be 
intercepted  by  the  leak  detection  piping  and 
would  flow  by  gravity  to  a  leak  detection 
manhole.  Regular  monitoring  of  the  leak 
detection  discharge  pipe  for  any  flow  would 
allow  early  detection  of  any  significant  leakage 
(SMI,  1994). 

The  leach  pad  and  liner  system  are  designed  to 
contain  all  leach  solutions.  The  leachate 
collection  system  would  drain  by  gravity  to  a 
discharge  pipe  contained  in  a  lined  collection 
trench  on  the  downgradient  margin  of  the  leach 
facility.  This  pipe  would  carry  the  gold-laden 
"pregnant"  leach  solution  to  the  pregnant 
solution  tank,  from  which  it  would  be  routed 
to  carbon  adsorption  columns.  As  the  pregnant 
solution  passes  through  the  carbon  columns, 
the  dissolved  gold  would  be  adsorbed  on  very 
fine  particles  of  activated  carbon.  Loaded 
carbon  would  be  periodically  removed  from  the 
columns  and  transported  to  an  on-site  or  off-site 
mill  facility  for  recovery  of  the  gold  and  carbon 
reactivation. 

Any  precipitation  which  infiltrates  to  the  leach 
pile  would  be  collected  along  with  the  leach 
solution  by  the  leachate  collection  system.  Any 
runoff  from  the  leach  pile  would  flow  to  lined 
collection  trenches  on  the  perimeter  of  the 
leach  pile  where  runoff  flows  would  be  carried 
by  a  large-diameter  perforated  PVC  pipe  to  the 
lined  overflow  pond.  The  heap  leach  surface 
drainage  control  system  would  consist  of  an 
upslope  diversion  ditch,  the  lined  perimeter 
trenches,  perforated  PVC  runoff  collection 
pipes,  secondary  containment  for  reagent 
storage  areas,  and  the  lined  overflow  pond. 
These  drainage  components  have  been  designed 
to  prevent  runon  from  adjacent  areas  to  the 
leach  facilities  and  any  discharge  of  reagents  or 


process  solutions.  Reagents  which  would  be 
utilized  in  conjunction  with  leaching  operations 
include;  sodium  cyanide,  lime,  sodium 
hydroxide,  and  anti-scalent.  All  reagents  would 
be  stored  in  accordance  with  applicable  NDEP 
regulations  and  BLM  requirements,  and 
secondary  containment  with  sufficient  capacity 
to  contain  at  least  110  percent  of  the  largest 
tank  or  container  would  be  provided  for  any 
liquid  reagents  or  solutions.  The  lined 
collection  pond  would  be  located  to  collect  all 
drainage  from  the  entire  leach  facilities  area  and 
has  been  designed  with  significant  excess 
capacity  to  accommodate  the  following  with  no 
discharge  and  a  minimum  of  2  feet  of 
freeboard: 

•  Normal  leach  operating  flow  volumes  for 
a  4-hour  period 

•  Emergency  draindown  volume 
corresponding  to  total  process  flow  volume 
for  a  12-hour  period 

•  110  percent  of  the  total  capacity  of  the 
pregnant  solution  tank 

•  Runoff  volume  for  the  entire  leach  facility 
area  for  a  25-year,  24-hour  design  storm 

The  leach  pile  overflow  pond  is  designed  as  a 
double-lined  pond  with  dual  high  density 
polyethylene  (HDPE)  liners  and  an 
intermediate  HDPE  geonet  grid  which  would 
provide  leak  detection,  installed  over  a  prepared 
4-inch  bedding  layer.  The  leak  detection  layer 
would  drain  to  a  small  sump  and  inspection 
manhole  which  would  be  monitored  regularly 
for  any  solution  accumulation  (SMI,  1994). 

The  leach  pile  has  been  designed  to  remain 
stable  during  all  phases  of  construction  and 
operation  and  for  long-term  stability  as  a 
permanent  structure.  Stability  analysis  of  the 
designed  leach  pile  configuration  was  completed 
using  the  same  methods  as  previously  described 
for  overburden  and  interburden  disposal  areas. 
The  analysis  included  consideration  of 
differential  shear  strength  at  the  liner  interface 
and  saturated  conditions  and  resulted  in 
minimum    safety    factors    of    1.49    for    static 
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conditions  and  1.04  for  pseudostatic  conditions, 
both  of  which  are  within  recommended  limits 
for  leach  piles  (Harper  et  al.,  1987). 

2.4.9.2     Conventional  Mill  Processing 

Mill  grade  ore  which  is  not  amenable  to  heap 
leaching  would  be  hauled  from  mine 
production  areas  to  a  temporary  ore  stockpile 
immediately  adjacent  to  the  proposed  mill 
facility.  The  location  of  the  mill  facility  and 
ore  stockpile  are  shown  on  Figure  1-2.  The 
proposed  ore  stockpile  and  associated  sediment 
pond  would  cover  an  area  of  approximately  12 
acres,  with  the  pile  having  a  maximum  height 
of  100  feet  with  sideslopes  at  the  natural  angle 
of  repose  (1.5H:1V)  and  a  capacity  of 
approximately  500,000  tons.  The  ore  stockpile 
is  designed  with  upgradient  diversions  to  route 
surface  runoff  around  the  pile  and  a  compacted 
soil  liner  to  minimize  infiltration  potential. 
Any  minor  infiltration  through  the  ore 
stockpile  would  discharge  at  the  downgradient 
toe  of  the  pile  as  surface  drainage  and  flow  to 
the  associated  sediment  pond.  The  pond  has 
been  designed  to  contain  all  runoff  from  the 
stockpile  area  resulting  from  a  10-year,  24-hour 
storm  event  with  a  minimum  of  1-foot  of 
freeboard.  It  would  be  lined  with  a  synthetic 
liner  underlain  by  selected  bedding  material. 
Any  runoff  water  which  accumulates  in  the 
pond  would  be  allowed  to  evaporate  or  could 
be  utilized  as  process  make-up  water  for  the 
mill  facility. 

There  are  presently  no  plans  to  stockpile  sub- 
economic  ore  for  possible  future  processing 
since  the  proposed  mining  and  processing 
operations  have  already  been  designed  to 
recover  and  extract  available  gold  from  the 
relatively  low-grade  disseminated  deposits.  The 
potential  does  exist  however,  that  low-grade  ore 
materials  could  be  segregated  within  one  or 
more  of  the  proposed  overburden  and 
interburden  disposal  areas.  This  would 
facilitate  future  recovery  if  ongoing  operational 
sampling  indicates  significant  quantities  of  ore 
which  is  just  below  present  economic  cut-off 
grades. 

During  the  initial  development  phase,  prior  to 
construction    of   a   Mule    Canyon   Mill,    ore 


material  would  be  transferred  from  the  ore 
stockpile  to  highway  trucks  which  would  haul 
the  ore  to  SFPGC's  Twin  Creeks  Mine  near 
Winnemucca  for  processing  through  the  Twin 
Creeks  Mill.  Approximately  2,200  tons  of  ore 
per  day  would  be  transported  to  the  Twin 
Creeks  Mill  for  processing  on  a  7  day  per  week, 
365  day  per  year  schedule  requiring 
approximately  55  round-trip  truck  trips  daily. 
Ore  processing  methods  at  Twin  Creeks  Mill 
would  generally  be  similar  to  those  described 
for  the  Mule  Canyon  Mill  in  the  following 
sections. 

Ore  haulage  to  the  Twin  Creeks  Mill  would 
occur  until  such  time  as  production  economics 
justify  construction  of  a  separate  mill  for  Mule 
Canyon  as  discussed  in  Section  2.4.4.  If  and 
when  a  mill  facility  is  constructed  at  the  Mule 
Canyon  Mine,  mill  processing  operations  would 
shift  to  the  newly  constructed  Mule  Canyon 
Mill.  Ore  material  would  be  transferred 
directly  from  the  ore  stockpile  to  the  mill 
facility  by  conveyor  or  wheel-loader. 

In  the  mill  facility,  a  semi-autogenous  grinding 
mill  (SAG)  followed  by  a  ball  mill  and  sizing 
cyclones  would  be  used  to  crush,  grind,  and 
size  the  ore  to  increase  surface  exposure  of 
mineralized  particles  for  subsequent  oxidation 
and  leaching.  The  mill  process  is  graphically 
illustrated  by  Figure  2-9.  The  mill  has  been 
designed  to  process  approximately  3,500  tons 
per  day  of  mill  grade  ore  with  sufficient  excess 
capacity  to  provide  for  potential  future 
expansion  or  allow  processing  of  similar  ores 
from  other  nearby  operations.  The  ore  would 
discharge  from  the  grinding  circuit  as  a  slurry 
which  would  be  thickened  and  stored  in  an 
agitated  feed  tank  for  the  pressure  oxidation 
circuit. 

The  thickened  ore  slurry  would  be  fed  to  the 
autoclave  where  it  would  be  subjected  to  high 
temperature  and  pressure  conditions  in  the 
closed  autoclave  pressure  vessel  causing  the 
sulfide  minerals  to  oxidize  rapidly.  The 
autoclave  is  designed  to  utilize  the  sulfides  as  a 
fuel  source  for  the  oxidation  reaction  with  any 
necessary  supplemental  heat  to  be  provided  by 
a  natural  gas  fired  steam  generation  plant.  In 
order  to  promote  an  efficient  reaction  in  the 
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autoclave  and  full  oxidation  of  the  sulfides 
supplemental  oxygen  would  be  introduced 
during  the  reaction  cycle  from  an  on-site 
cryogenic  oxygen  plant.  Because  the  autoclave 
operates  as  a  closed  system,  there  are  no 
potentially  harmful  air  emissions  from  the 
pressure  oxidation  circuit.  The  oxidized  ore 
slurry  would  discharge  from  the  autoclave,  be 
cooled,  neutralized,  and  the  pH  would  be 
adjusted  by  adding  limestone  or  slaked  lime  to 
the  slurry. 

Following  neutralization  and  pH  adjustment, 
the  oxidized  ore  slurry  would  be  thickened  and 
transferred  to  a  series  of  carbon-in-leach 
columns  where  dilute  cyanide  solution  would 
be  continuously  added  to  the  slurry  to  leach  the 
gold.  In  the  carbon-in-leach  columns,  a 
solution  containing  very  fine  activated  carbon 
particle  would  be  circulated  counter-current  to 
the  flow  of  the  gold-bearing  ore  slurry  resulting 
in  adsorption  of  the  gold  on  the  carbon 
particles.  The  loaded  carbon  would  be 
periodically  removed  from  the  system  to  allow 
the  gold  to  be  stripped  from  the  carbon 
particles.  Following  leaching,  residual  cyanide 
in  the  spent  ore  tailings  would  be  neutralized 
and  the  tailings  would  be  discharged  to  a 
designed  tailings  facility. 

The  mill  facility  would  be  an  enclosed  structure 
with  a  reinforced  concrete  slab  foundation, 
concrete  curb  walls,  and  a  structural  steel 
framework  with  steel  siding.  All  process 
equipment  would  be  enclosed  within  the  mill 
building  and  secondary  containment,  in  the 
form  of  concrete  curb  walls  and  floors  in  each 
process  area,  would  provide  sufficient  capacity 
to  contain  110  percent  of  the  volume  of  the 
largest  tank  or  other  storage  vessel  within  each 
containment  area.  The  overall  milling  process 
is  designed  as  a  closed  circuit  system  relative  to 
process  solutions,  with  full  recycling  of  any 
discharge  from  individual  process  circuits. 
Reagents  and  consumables  utilized  in  the 
milling  process  could  include  the  following: 

•  Grinding  media  and  mill  liners 

•  Sulfuric  acid 

•  Hydrogen  peroxide 

•  Nitric  acid 


• 

Various  flocculating  agents 

• 

Sodium  hydroxide 

• 

Glycol 

• 

Lime  or  limestone 

• 

Ferrous  sulfate 

• 

Sodium  cyanide 

• 

Activated  carbon 

The  only  system  losses  would  be  any  inherent 
moisture  contained  in  the  mill  tailings  and 
evaporative  losses  from  the  tailings  facility. 
Continuous  addition  of  process  make-up  water 
would  compensate  for  these  system  losses. 
Process  control  systems  would  be  fully 
automated  with  leak  detection  and  automatic 
shut-off  valves  as  well  as  hazard  warning  alarms 
built  into  the  system.  All  critical  components 
would  have  full  backup  systems,  and  regular 
inspections  and  a  preventative  maintenance 
program  would  help  assure  that  all  components 
and  systems  function  as  designed. 

Engineered  diversion  ditches,  designed  for  the 
100-year,  24-hour  storm  event,  above  both  the 
ore  stockpile  and  mill  facility  would  intercept 
and  divert  runoff  from  upgradient  areas  around 
these  facilities. 

2.4.9.3     Ore  Processing  Options 

The  proposed  ore  processing  methods  are  based 
on  the  chemical  and  physical  characteristics  of 
the  Mule  Canyon  orebody  and  reflect  proven 
process  technology  currently  being  utilized  for 
similar  ores.  While  other  ore  processing 
options  exist,  extensive  ore  testing  and 
evaluation  of  alternative  processes  during  the 
planning  phase  resulted  in  the  determination 
that  the  available  alternatives  would  result  in 
lower  gold  recoveries,  higher  costs,  and/or 
additional  environmental  impacts.  Given  the 
extensive  prior  evaluation  and  resulting 
conclusions,  alternate  ore  processing  options  are 
not  evaluated  in  detail  in  this  EIS. 

2.4.10  Gold  Recovery 

Gold  would  be  recovered  from  the  loaded 
carbon  from  both  the  heap  leach  and  mill 
facilities  by  stripping  the  loaded  carbon  using 
the  Zadra  process.     This  would  involve  first 
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washing  the  loaded  carbon  with  a  solution  of 
weak  nitric  acid  to  remove  calcium  deposits  and 
acid  soluble  impurities,  rinsing  with  fresh 
water,  then  stripping  the  gold  with  a  cyanide 
solution  under  controlled  temperature  and 
pressure.  The  concentrated  gold-bearing 
cyanide  solution  then  becomes  the  electrolyte 
in  electrowinning  cells  where  the  gold  would  be 
plated  from  solution  onto  steel  wool.  Final 
gold  recovery  would  involve  acid  digestion  of 
the  gold  plated  steel  wool,  spraying  off  the  gold 
from  the  solution,  retorting  the  resulting  gold 
particles  with  various  fluxes  to  remove  mercury 
and  other  impurities,  and  casting  into  dore  bars. 
Because  of  the  relatively  small  quantities  of 
materials  involved,  air  emissions  from  the  retort 
process  would  be  limited  and  would  be 
controlled  by  a  negative  pressure  gas  and 
particulate  collection  system  and  bag  house  on 
the  retort  exhaust. 

2.4.11  Cyanide  Destruction 

Spent  ore  tailings  from  the  carbon-in-leach 
circuit  would  be  discharged  through  a  transfer 
pipeline  to  the  tailings  disposal  facility.  Prior 
to  disposal,  however,  the  tailings  would  be 
treated  using  Caro's  acid,  a  strong  oxidizing 
agent  composed  of  concentrated  sulfuric  acid 
and  hydrogen  peroxide,  to  neutralize  residual 
cyanide  so  that  the  WAD  cyanide  level  of  the 
tailings  discharge  would  be  below  10  ppm. 
This  level  is  well  below  the  chronic  exposure 
threshold  level  of  50  ppm  considered  to 
represent  a  toxicity  hazard  to  birds  and  wildlife. 
Tailings  discharge  would  be  sampled  on  a 
regular  periodic  basis  to  verify  effective  cyanide 
destruction.  It  should  also  be  noted  that 
exposure  of  tailings  solutions  to  the  ultra-violet 
radiation  in  natural  sunlight  would  also  cause 
any  residual  cyanide  to  break  down  into 
elemental  components  further  reducing 
potential  cyanide  exposure  levels.  While  other 
methods  exist  for  cyanide  destruction  they  offer 
no  significant  cost  or  environmental  advantages 
over  the  method  proposed. 

2.4.12  Tailings  Disposal 

Spent  ore  tailings  from  the  milling  process 
would  be  treated  to  neutralize  residual  cyanide 


and  discharged  to  an  engineered  lined  tailings 
disposal  facility.  The  proposed  tailings  disposal 
facility  would  consist  of  upgradient  diversion 
ditches,  the  lined  tailings  impoundment  and 
associated  embankment  structure,  tailings 
delivery  and  distribution  systems,  the  seepage 
collection  system  and  associated  double-lined 
seepage  collection  pond,  and  a  tailings  solution 
decant  system.  The  tailings  impoundment  and 
retention  embankment  would  be  constructed  in 
four  stages  with  an  ultimate  downstream  design 
height  of  105  feet,  2H:1V  interior  and  2.5H:1V 
exterior  slopes,  a  design  capacity  of  10  million 
tons,  and  a  total  associated  disturbance  area  of 
approximately  241  acres.  The  location  and 
configuration  of  the  proposed  tailings  facility 
are  illustrated  by  Figure  1-2  and  Figures  2-10A 
and  2-10B.  The  facility  has  been  designed  to 
take  advantage  of  a  natural  topographic  basin 
thereby  limiting  embankment  construction 
requirements.  Given  the  proposed  downstream 
construction  methods  to  be  utilized  for  phased 
expansion,  the  facility  could  readily  be 
expanded  beyond  the  design  capacity  if  required 
in  the  future. 

The  tailings  impoundment  would  be  created  by 
a  retention  embankment  constructed  across  the 
lower  edge  of  the  basin  area  and  the 
impoundment  would  include  an  intermediate 
embankment  which  would  divide  the 
impoundment  into  two  separate  cells.  A 
designed  soil  liner  system  and  the  seepage 
collection  and  tailings  solution  decant  systems 
would  minimize  any  potential  for  significant 
infiltration  or  leakage  from  tailings.  The 
inherent  low  permeability  of  the  emplaced 
tailings  would  also  limit  any  infiltration. 

The  tailings  facility  liner  and  seepage  collection 
systems  which  would  cover  the  entire  tailings 
impoundment  basin  and  extend  under  the 
tailings  embankment  structure  system 
components  would  include: 

•  Compacted  subgrade  of  approximately  1- 
foot  of  existing  site  soils  materials 

•  Soil  liner  of  1-foot  of  selected  clay  material 
placed  and  compacted  to  limit  effective 
permeability  to  1  x  10"6cps 
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SUCCESSIVE   DRYING   OF   THE   POND 
AMD    UNDERLYING    TAILINGS. 
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•  Seepage  collection  piping  network 

•  Fine  drainage  layer  of  9-inches  of  sand  and 
fine  gravel  material  extending  under  those 
areas  where  leach  solution  would  pond  on 
the  surface  of  the  tailings 

•  Protective  drainage  layer  of  12-inches  of 
coarse  soil  material  extending  over  the 
entire  soil  liner 

The  soil  liner  and  compacted  subgrade  would 
limit  vertical  permeability,  while  the  drainage 
layers  and  seepage  collection  system  would 
limit  the  effective  hydraulic  head  on  the  liner 
to  2  feet  or  less.  The  seepage  collection  system 
would  consist  of  three  separate  networks  of 
collection  pipes;  one  within  the  fine  drainage 
layer  under  each  of  the  two  tailings  cells  and 
one  which  would  intercept  any  drainage  from 
the  chimney  drains  and  drainage  blankets  under 
the  main  tailings  embankment  and  the  divider 
embankment.  Each  of  the  collection  networks 
would  connect  to  the  main  seepage  drain  pipe 
extending  through  the  main  tailings 
embankment  to  the  seepage  collection  pond. 
The  main  seepage  drain  pipe  would  be  exposed 
where  it  enters  the  seepage  collection  pond  to 
allow  visual  monitoring,  flow  measurement, 
and  sampling  of  any  impoundment  seepage. 

The  main  tailings  facility  embankment  would 
be  constructed  on  a  prepared  foundation  with 
the  designed  soil  liner  extending  under  and 
beyond  the  ultimate  toe  of  the  embankment. 
The  embankment  is  designed  as  a  zoned 
embankment  with  engineered  fill  in  the 
downstream  fill  zone  and  semi-permeable 
granular  fill  in  the  upstream  zone  draining  to 
an  internal  chimney  drain  to  limit  hydraulic 
head  on  and  seepage  through  the  embankment. 

Staged  tailings  facility  expansion  would  involve 
increasing  the  height  of  both  the  main  and 
divider  embankments,  and  extending  the  soil 
liner,  chimney  drains  and  other  facility 
components      as      required.  The      main 

embankment  would  be  expanded  using 
downstream  construction,  with  the  addition  of 
fill  to  both  the  top  and  downstream  face  of  the 
embankment,    while    centerline    construction 


would  be  used  for  divider  embankment 
expansion,  with  successive  vertical  lifts  resting 
on  both  the  previous  embankment  and 
consolidated  tailings.  The  primary  reason  for 
utilizing  downstream  construction  methods  for 
expansion  of  the  main  tailings  embankment  is 
that  it  would  result  in  increased  overall 
stability,  lower  initial  construction  cost,  a 
consistent  tailings  solution  decant  configuration, 
and  enhanced  solution  control  and 
management.  Stability  analysis  of  the  main 
embankment  for  both  static  and  pseudostatic 
conditions  resulted  in  a  minimum  pseudostatic 
safety  factor  of  1.0  for  surface  slumping  and  1.2 
for  circular  failure  during  initial  construction 
and  prior  to  initial  tailings  placement.  The 
forces  associated  with  both  tailings  placement 
and  subsequent  downstream  embankment 
expansion  substantially  enhance  overall  stability 
resulting  in  significant  increases  in  both  static 
and  pseudostatic  safety  factors.  Several 
standpipe  piezometers  would  be  installed  in  the 
downstream  slope  of  the  tailings  embankment 
to  allow  monitoring  of  hydrostatic  conditions, 
any  seepage,  and  general  stability  of  the 
embankment. 

Neutralized  tailings  from  the  mill  facility  would 
be  transferred  by  gravity  flow  to  the  tailings 
facility  through  a  pipeline  which  would  either 
be  installed  in  a  lined  trench  or  would  be 
enclosed  within  a  second  larger-diameter 
pipeline  with  a  leak  detection  and  monitoring 
system.  Average  tailings  deposition  rates  are 
projected  at  2,450  dry  tons  per  day,  with  a  peak 
design  rate  of  2,880  tons  per  day.  Flow  from 
the  tailings  delivery  pipeline  would  be  diverted 
to  main  distribution  pipes  within  the  tailings 
facility  area  which  would  in  turn  carry  the 
tailings  slurry  to  distribution  manifolds 
connecting  to  multiple  tailings  discharge 
spigots.  A  sub-aerial  deposition  system  would 
be  utilized  with  tailings  slurry  containing 
approximately  29  percent  solids  discharging  at 
low  velocity  from  the  distribution  points  well 
above  the  ponded  tailings  solution.  The  slurry 
discharge  would  spread  out  on  the  existing 
tailings  beaches  and  flowing  downgradient  at  a 
slope  of  approximately  0.5  percent.  The  low 
flow  velocity  and  shallow  flow  depth  would 
result  in   a   liquid/solid  separation  with   the 
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solids  depositing  on  the  sloping  tailings  beach 
and  the  liquid  flowing  downslope  to  the  central 
solution  pond.  Successive  deposition  of 
overlying  tailings  layers  would  further  reduce 
the  tailings  liquid  content,  forcing  additional 
solution  from  the  tailings  and  increasing  tailings 
consolidation  due  to  the  weight  of  the 
overlying  material.  Ultimately,  progressive 
consolidation  and  dewatering  of  the  tailings 
would  result  in  a  stable  tailings  mass  with  very 
low  permeabilities,  estimated  at  1  x  10"6  to  1  x 
10'7cps  based  on  operating  experience  for 
similar  systems. 

Runoff  from  areas  upgradient  from  the  tailings 
facility  would  be  intercepted  and  routed  around 
the  facility  by  engineered  diversion  ditches 
designed  for  the  100-year,  24-hour  storm  event. 
Direct  precipitation  on  the  tailings 
impoundment  and  embankment  areas  would 
infiltrate  and  be  collected  by  the  seepage 
collection  system  as  previously  discussed,  flow 
to  the  tailing  solution  ponds,  or  in  the  case  of 
the  embankment  outslope,  runoff  to  the  seepage 
collection  pond.  The  entire  tailings  disposal 
facility  has  been  designed  as  a  zero  discharge 
facility.  The  tailings  embankment  is  designed 
to  provide  sufficient  retention  capacity  at  all 
construction  stages  to  contain  design  tailings 
volumes,  normal  operating  solution  volumes, 
and  direct  precipitation  and  runoff  volumes 
from  the  tailings  impoundment  area  resulting 
from  the  25-year,  24-hour  storm  event  with  a 
minimum  of  three  feet  of  freeboard. 

Tailing  solution  ponds  in  each  of  the  two 
tailings  cells  containing  drainage  solution  from 
the  tailings  and  any  surface  drainage  would  be 
actively  managed  to  minimize  pond  surface 
areas  and  maintain  a  constant  return  feed  of 
solution  recycle  to  the  mill  facility.  Excess 
solution  from  these  ponds  would  be  decanted 
to  the  seepage  collection  pond.  The  seepage 
collection  pond  is  designed  as  a  double-lined 
pond  with  dual  HDPE  liners  and  an 
intermediate  HDPE  geonet  grid  which  would 
provide  leak  detection  installed  over  a  prepared 
4-inch  bedding  layer.  The  leak  detection  layer 
would  drain  to  a  small  sump  and  inspection 
manhole  which  would  be  monitored  regularly 
for  any  solution  accumulation.     The  seepage 


collection  pond  would  receive  the  discharge 
from  the  seepage  collection  system,  the  tailing 
solution  decant  system,  and  surface  drainage 
from  the  main  tailings  embankment  outslope 
and  other  tailings  facility  areas  outside  of  the 
tailings  impoundment  area.  The  pond  is 
designed  for  zero  discharge  to  contain  normal 
operating  volumes  and  the  runoff  from  the  25- 
year,  24-hour  storm  event  with  a  minimum 
freeboard  of  at  least  two  feet.  Tailings  solution 
and  runoff  which  accumulate  in  the  seepage 
collection  pond  would  be  pumped  through  a 
solution  recycle  pipeline  back  to  the  mill.  The 
return  line  would  be  installed  in  the  same  lined 
trench  or  enclosed  within  the  same  larger- 
diameter  pipeline  with  a  leak  detection  and 
monitoring  system  as  the  tailings  feed  line. 

The  primary  mechanism  for  minimizing 
potential  toxic  exposures  to  birds  and  wildlife 
due  to  consumption  or  contact  with  tailings 
solutions  would  be  destruction  of  residual 
cyanide  prior  to  tailings  discharge  from  the  mill 
facility  as  previously  described  in  Section  2.4.11, 
Cyanide  Destruction.  In  addition,  the  entire 
tailings  area  would  be  fenced  with  barbed  wire 
to  exclude  livestock  and  large  wildlife,  and  the 
seepage  collection  pond  would  be  fenced  with 
chain-link  fencing  and  gated.  Decant  from  the 
tailings  solution  ponds,  discharge  from  the  main 
seepage  drain  pipe,  and  accumulations  in  the 
seepage  collection  pond  would  be  sampled  and 
analyzed  on  a  regular  periodic  basis  to  identify 
and  allow  timely  remediation  of  any  potentially 
hazardous  conditions. 

2.4.13  Waste  Disposal 

Mining  and  related  operations  would  generate 
non-hazardous  waste  materials.  These  waste 
materials  would  be  placed  in  either  dumpsters 
or  temporary  storage  areas  and  would  be 
periodically  collected  and  hauled  to  either  of 
two  permitted  Class  DI  waiver  land  disposal 
sites  within  the  project  area  as  shown  on  Figure 
1-2.  The  two  waste  disposal  sites  would  be 
located  within  overburden  and  interburden 
Disposal  Areas  1  and  9  and  would  be  operated 
and  managed  to  provide  for  effective  material 
disposal  with  periodic  cover  placement   and 
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operational  controls  to  prevent  blowing  trash 
and  bird  or  rodent  infestations. 

2.4.14  Water  Supply  and  Storage 

The  Proposed  Action  would  require  a  reliable 
fresh  water  supply  source  to  provide  process 
make-up  water,  supply  both  the  domestic  and 
fire-fighting  water  systems,  and  to  supplement 
other  sources  for  operational  and  road  dust 
control.  The  main  water  supply  source  would 
supply  the  initial  process  make-up  water  for 
both  the  milling  process  and  the  heap  leach 
circuits.  Since  these  circuits  are  both  designed 
as  closed-loop  systems  relative  to  solution 
control,  future  make-up  water  requirements 
would  be  limited  to  the  additional  volume 
required  to  compensate  for  evaporative  losses 
and  moisture  retained  in  the  leach  heap  and 
tailings.  Generally,  pit  dewatering  discharge 
and  tailings  solution  recycle  would  supply  the 
majority  of  the  required  process  make-up  water 
and  supplemental  contributions  from  the  main 
water  supply  system  would  be  minimized. 

The  main  water  supply  source  would  be  a 
wellfield  located  in  the  western  portion  of 
Whirlwind  Valley  as  shown  on  Figure  1-2. 
Well  location,  depth,  construction,  and 
pumping  rates  were  determined  through  review 
of  ground  water  characterizations  for  this  area 
and  simulation  of  various  well  configurations 
using  a  numerical  ground  water  model 
reflecting  site-specific  conditions.  The  well 
configuration  selected  would  minimize  short 
and  long-term  ground  water  drawdown  and 
both  the  consequent  spatial  extent  and 
magnitude  of  potential  aquifer  impacts.  The 
wellfield  would  consist  of  three  ground  water 
wells,  with  one  existing  well  (Well  2)  completed 
in  the  confined  aquifer  zone  at  a  depth  of 
approximately  580  feet  and  two  proposed  wells 
(Wells  1  and  3)  to  be  completed  at  depths  of 
480  and  220  feet,  respectively.  Well  1  would 
draw  from  both  the  confined  and  unconfined 
zones  while  Well  3  would  be  limited  to  the 
unconfined  aquifer  zone.  Each  of  the  three 
wells  would  be  capable  of  supplying  375  gpm 
on  a  sustained  basis  although  pumping  for  each 
well  would  be  monitored  and  controlled 
consistent  with  water  supply  requirements  and 


drawdown  considerations.  The  use  of  three 
wells  in  the  system  would  provide  necessary 
system  backup  in  the  event  that  a  pump 
malfunction  or  other  problem  would 
temporarily  limit  flow  from  one  of  the  wells. 
Use  of  three  wells  would  also  distribute 
pumping  and  drawdown  effects  between  the 
two  separate  aquifer  zones. 

Multi-stage  pumps  in  each  of  the  water  supply 
wells  would  transfer  water  through  8-inch  PVC 
pipelines  to  a  booster  station  where  a  250 
horsepower  pump  would  discharge  to  a  10-inch 
buried  pipeline  running  approximately  4. 1  miles 
to  a  750,000  gallon  storage  tank  located  near 
the  mill  facility.  The  water  supply  pipeline 
would  be  installed  within  a  right-of-way 
approximately  58  to  66  feet  wide  which  would 
contain  the  pipeline,  valve  installations,  and  a 
two-lane  service  road.  SFPGC  has  filed  a 
Right-of-Way  Application  for  the  proposed 
waterline  (N-60250)  with  the  BLM.  The 
waterline  right-of-way  follows  the  preferred  east 
access  route  as  described  in  Section  2.2.5.3  and 
shown  of  Figure  1-3.  Surface  disturbance  for 
the  proposed  waterline  would  coincide  with 
disturbance  and  related  impacts  for  the 
preferred  east  access  route.  Potential  impacts 
due  to  waterline  construction  would  therefore, 
be  similar  to  those  discussed  in  Chapter  4  for 
Alternative  C,  East  Access  Alternative,  but  of 
lesser  magnitude,  and  are  not  analyzed 
separately.  Within  the  Project  Area,  surface 
and  underground  pipelines,  booster  pumps, 
valves,  and  control  systems  would  transfer  and 
supply  fresh  water  to  the  various  facility 
locations  where  it  would  be  utilized. 

Source  water  quality  would  generally  meet 
applicable  drinking  water  standards  with 
chlorination.  Chlorinated  domestic  water 
supply  requirements  would  be  limited  to 
drinking  and  sanitary  uses.  Total  potable  and 
non-potable  water  supply  requirements  are 
estimated  to  average  900  gpm,  however,  the 
main  water  supply  source  has  been  designed  to 
provide  1,000  gpm  to  address  normal 
fluctuations  in  usage  and  to  accommodate  any 
potential  future  expansion.  Pit  water 
contributions  were  not  considered  in  the  water 
supply     analysis     and     would     represent     a 
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significant  supplemental  non-potable  supply 
source. 

2.4.15  Other  Utility  Installations 

Existing  Sierra  Pacific  Power  Company  (SPPC) 
powerlines  would  be  extended  or  trunklines 
from  the  existing  transmission  lines  would  be 
established  to  meet  mine  electrical  power 
requirements. 

Initially,  SPPC  would  construct  a  new 
substation  in  the  vicinity  of  the  proposed  water 
supply  wellfield  as  shown  on  Figure  1-2.  The 
substation  would  connect  to  the  existing  SPPC 
69KVA  line  to  the  east  of  the  Project  Area  and 
a  powerline  would  run  from  this  substation  to 
the  mill  facilities  area  to  provide  mine  power. 
SFPGC  has  filed  a  Right-of-Way  Application 
(N-60249)  with  the  BLM  for  the  powerline 
from  the  new  SPPC  substation  to  the  mine  site. 
The  69KVA  transmission  line  would  be 
installed  within  a  90-foot  right-of-way.  Similar 
to  the  waterline  right-of-way  previously 
discussed  in  Section  2.4.14,  the  powerline  right- 
of-way  falls  within  the  limits  of  the  preferred 
east  access  route  and  the  impact  analysis  for 
Alternative  C,  East  Access  Alternative,  would 
address  any  disturbance-related  impacts 
associated  with  the  powerline. 

SPPC  plans  to  construct  a  new  120  KVA  line 
from  the  existing  Falcon  Substation  which 
could  also  connect  to  a  central  substation 
located  in  the  mill  facilities  area  as  shown  on 
Figure  1-2.  SPPC  has  filed  a  Right-of-Way 
Application  (N-59670)  with  the  BLM  for  the 
proposed  trunkline  from  the  Falcon  Substation. 
Potential  environmental  impacts  associated  with 
the  SPPC  powerline  Right-of-Way  Application 
are  currently  being  evaluated  separately  as  a 
related  action  under  BLM  NV64-EA9604. 

In  order  to  minimize  the  potential  for  and 
hazards  related  to  bird  contacts  with  electrical 
transmission  lines,  all  new  power  transmission 
lines  would  be  raptor  proof.  All  ground-level 
transformer  and  switching  installations  would 
be  fenced  and  gated,  with  locked  gates  and 
appropriate  signage  warning  of  potential 
electrical  hazards  to  minimize  the  potential  for 


wildlife  or  human  contacts  with  electrical 
equipment. 

The  existing  Southwestern  Gas  natural  gas 
pipeline  runs  through  the  southeast  corner  of 
the  proposed  Project  Area  as  shown  on  Figure 
1-3.  This  existing  pipeline  would  be  tapped  and 
a  short  supply  line  run  to  the  mill  facilities 
area.  SFPGS  has  filed  a  Right-of-Way 
Application  (N-60251)  with  the  BLM  for  the 
connecting  gas  supply  line.  Although  it  would 
be  entirely  within  the  project  boundary  and  is 
considered  as  a  component  of  the  Proposed 
Action,  the  supply  line,  tap,  and  associated 
metering  equipment  would  be  constructed, 
installed,  operated,  and  reclaimed  by  the  gas 
supplier.  Because  it  would  fall  within  the 
Project  Area,  surface  disturbance  associated 
with  the  proposed  gas  pipeline  has  been 
considered  as  a  component  of  the  Proposed 
Action  and  related  impacts  are  evaluated  in 
Chapter  4  under  Alternative  B. 

2.4.16  Handling      of      Chemicals     and 
Potential  Hazardous  Materials 

A  number  of  chemicals  and  chemical 
compounds  would  be  utilized  in  conjunction 
with  the  proposed  mining,  ore  processing,  gold 
recovery,  maintenance,  and  related  operations. 
All  chemicals  used  in  conjunction  with  the 
proposed  operations  would  be  transported, 
stored,  used,  and  disposed  of  in  accordance  with 
manufacturers  recommendations  and  all 
applicable  Federal  and  State  regulations  and 
guidelines.  Any  potentially  toxic  or  hazardous 
liquid  chemicals  and  all  petroleum  products 
would  be  stored  in  appropriate  containers  or 
bulk  storage  tanks  within  secure  containment 
areas.  Secondary  containment  for  liquid 
chemical  or  petroleum  storage  areas  would 
provide  sufficient  capacity  to  retain  110  percent 
of  the  contents  of  the  largest  storage  container 
or  tank  enclosed  plus  accumulations  of 
precipitation  if  the  facility  is  an  outside  storage 
area.  SFPGC  has  developed  a  Spill  Prevention, 
Control,  and  Countermeasures  (SPCC)  Plan  to 
guide  spill  control,  clean-up,  and  reporting 
activities  in  the  unlikely  event  of  a  spill. 
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Certain  chemicals  classified  as  hazardous 
materials  and  any  hazardous  wastes  generated 
by  ore  processing  or  maintenance  operations 
may  require  special  handling  in  accordance  with 
applicable  regulations  and  sound  operating 
practice.  Table  2-10  identifies  potential 
hazardous  chemicals  or  wastes,  and  specifies  the 
threshold  quantity  for  each  material  above 
which  spill  reporting  requirements  become 
applicable.  With  the  exception  of  process 
solutions,  for  which  handling  and  control 
procedures  are  discussed  in  subsequent  sections, 
the  only  wastes  potentially  falling  under  the 
hazardous  waste  classification  which  might  be 
generated  as  a  result  of  the  proposed  operations 
would  be  used  oil,  waste  solvents,  and  small 
quantities  of  lab  waste,  slag,  cupels,  and  fugitive 
dust  from  the  mill  analysis  laboratory,  retort 
furnace,  and  associated  fume/dust  collection 
systems.  These  wastes  would  be  collected  and 
placed  in  approved  containers  in  designated 
secure  temporary  storage  areas.  Periodically  a 
licensed  hazardous  waste  disposal  contractor 
will  collect  the  accumulated  wastes  and 
transport  them  off-site  to  a  licensed  hazardous 
waste  recycling  or  disposal  facility.  Transport 
of  mine  chemicals  and  any  waste  which  would 
be  disposed  of  off-site  would  utilize  existing 
Federal,  State,  and  local  roads  and  highways 
with  local  transport  traffic  utilizing  either  the 
proposed  west  access  road  (Alternative  B)  or 
one  of  the  east  access  roads  (Alternative  C). 
Anticipated  transportation  requirements  for 
mine  chemicals  and  fuel  are  summarized  by 
Table  2-11. 

2.4.17  Transportation      of      Employees, 
Materials,  Equipment,  and  Supplies 

Under  the  Proposed  Action,  the  Beacon  Light 
Road  which  would  incorporate  existing  County 
roads  and  roads  to  be  constructed  or  modified 
as  County  roads  would  be  utilized  as  the 
primary  mine  access  route.  The  two  eastern 
access  routes  are  evaluated  as  either 
supplemental  or  alternative  access  routes. 
Regardless  of  which  access  route(s)  is  selected, 
the  mine  access  route(s)  would  be  utilized  for 
transportation  of  employees,  materials, 
equipment,  and  supplies.  It  is  anticipated  that 
most  of  the  mine  workforce  would  live  in  the 


nearby  communities  of  Battle  Mountain, 
Beowawe,  and  Crescent  Valley,  although  some 
employees  could  also  come  from  Carlin,  Elko, 
and  Winnemucca.  No  mine  sponsored 
transportation  program  is  currently  planned  so 
it  is  anticipated  that  employees  would  drive 
their  personal  vehicles,  with  many  car-pooling, 
from  their  homes  to  the  mine.  Employees, 
service  contractors,  and  commercial  carriers 
transporting  equipment,  materials,  and  supplies 
to  the  mine  would  utilize  the  existing  road 
network  including  Interstate  80,  and  State  and 
county  roads  to  access  the  mine.  In  the 
immediate  vicinity  of  the  mine,  the  mine  access 
road(s)  would  carry  all  mine  related  traffic  to 
and  from  the  site.  Internal  mine  haulage  and 
access  roads  would  provide  for  vehicle 
movements  on  site. 

Current  anticipated  mine  related  traffic  volumes 
include  approximately  70  employee  vehicle  and 
35  delivery  vehicle  round-trips  per  day  during 
the  construction  period  and  a  maximum  of  113 
employee  vehicle,  25  delivery  vehicle,  and  55 
heavy  haulage  vehicle  round-trips  per  day 
during  active  operations.  The  maximum  level 
for  heavy  haulage  traffic  corresponds  to  the 
period  during  which  mill  grade  ore  would  be 
hauled  to  the  Twin  Creeks  Mill  for  processing. 

This  level  of  heavy  haulage  traffic  is  greater 
than  the  combined  total  of  16  truck  round- 
tripsper  day  which  would  be  required  to  supply 
limestone  to  the  autoclave  and  11  truck  round- 
trips  per  day  for  haulage  of  concentrates  from 
other  operations  if  and  when  the  proposed 
Mule  Canyon  Mill  were  constructed.  Ore 
haulage  to  the  Twin  Creeks  mill  may  continue 
for  part  of  or  the  entire  life  of  the  Mule 
Canyon  Operations.  If  the  Mule  Canyon  Mill 
were  constructed,  heavy  haulage  traffic  would 
be  reduced  to  approximately  27  trucks  per  day. 
It  should  be  noted  that  mine  related  traffic 
would  typically  occur  during  different  time 
periods  with  delivery  and  heavy  haulage  traffic 
distributed  throughout  the  day  and  employee 
traffic  being  concentrated  during  two  or  three 
shift  change  periods  daily.  This  normal  traffic 
distribution  would  serve  to  minimize  peak 
traffic  levels. 
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TABLE  2-10 
REPORTABLE  QUANTITIES  FOR  HAZARDOUS  SUBSTANCES 

Chemical  or  Solution 

Limiting 
Compound 

CAS1 
Registry 
Number 

Typical 
Reportable 
Quantity2 

Pregnant  Solution 

10  lb  NaCN 

143-33-9 

Note  A 

Barren  Solution 

10  lb  NaCN 

143-33-9 

Note  A 

Tailings  Slurry 

10  lb  NaCN 

143-33-9 

Note  A 

Reclaim  Water 

10  lb  NaCN 

143-33-9 

Note  A 

Sodium  Cyanide  (as  received) 

10  lb  NaCN 

143-33-9 

Note  A 

Nitric  Acid  (as  received  and  stored) 

1,000  lb  HN03 

7697-93-9 

260  gal 

Sulfuric  Acid  (as  received  and  stored) 

1,000  lb  H2S04 

7664-93-9 

76  gal 

Petroleum  Products 

25  gal 

25  gal3 

Ferrous  Sulfate 

1,000  lb  FeS04 

7720-78-7 

1,000  lb 

Caustic 

1,000  lb  NaOH 

1310-73-2 

500  gal 

Ethylene  Glycol 

107-21-1 

5000  lb4 

Notes: 

'        Chemical  Abstract  Service. 

2  These  values  represent  the  quantity  of  solution  or  chemical  at  which  a 
reportable  quantity  of  a  hazardous  substance  would  be  released  based  on 
historical  solution  concentrations  at  the  Lone  Tree  Mine.    These  values  may 
be  revised  based  on  solution  concentrations  at  the  Mule  Canyon  Mine.    The 
limited  compound  quantities  presented  in  column  two  are  the  regulated 
reportable  quantities  tabulated  in  40  CFR  Part  302. 

3  State  of  Nevada  reportable  quantity  pursuant  to  NAC  445.240.    NDEP 
specifies  a  reportable  quantity  for  petroleum  products  of  100  gallons. 

4  NDEP  specifies  a  reportable  quantity  for  ethylene  glycol  of  10  gallons. 

Note  A:    Releases  of  cyanide-bearing  solutions  equal  to  or  exceeding  500     gallons 
must  be  reported  to  the  NDEP.    For  spills  of  process  solutions,  the 
amount  of  cyanide  released  may  be  calculated  from     the  estimated 
volume  of  the  spill  and  the  concentration  of  the  cyanide  in  the  solution 
as  follows: 

Gallons  of  Solution  Spilled 

240  gallons/tons             =  Tons  of  Solution  Spilled 

(Tons  of  Solution)  x  (Concentration  of  Cyanide  (lb/ton))   =  Pounds  of  Cyanide 
Spilled 

Concentrations  of  cyanide  in  process  solutions  may  vary  in  the  several  solutions 
used  at  the  Mule  Canyon  Mine.    In  addition,  the  concentration  of  liquid  cyanide,  a: 
received  from  the  supplier  is  600  lb/ton. 

Source:    Shepherd  Miller,  Inc.  Novemb 

er  1994 
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TRANSPORTATION  REQUIREMENTS 

MINE  CHEMICALS  AND  FUEL 

Material 

Nominal  Delivery  Quantity 

Delivery  Frequency 

Sodium  Cyanide 

50,000  lbs. 

35  trucks/month 

Lime 

70,000  lbs. 

480  trucks/month 

Antiscalent 

45,000  lbs. 

1  truck/2  months 

Flocculant 

19,800  lbs. 

1  truck/1 .5  months 

Nitric  Acid 

48,000  lbs. 

6  trucks/month 

Caustic 

48,000  lbs. 

2  trucks/month 

Sulfuric  Acid 

48,000  lbs. 

6  trucks/month 

Ferric  Sulfate 

48,000  lbs. 

5  trucks/month 

Hydrogen  Peroxide 

40,000  lbs. 

1  truck/month 

Hydrochloric  Acid 

47,000  lbs. 

1  truck/month 

Diatomaceous  Earth 

4,350  lbs. 

1  truck/9  months 

Diesel  Fuel 

10,200  gal. 

105  trucks/month 

Gasoline 

10,200  gal. 

2  trucks/month 

As  previously  discussed  in  Section  2.4.16,  any 
chemicals,  including  potentially  toxic  or 
hazardous  materials,  would  be  transported  in 
accordance  with  manufacturer's 
recommendations  and  all  applicable  Federal  and 
State  regulations  and  guidelines. 

2.4. 1 8  Employee  Training  and  Certification 

Employee  training  and  certification  would  be 
an  important  component  of  the  overall 
environmental  and  health  and  safety  compliance 
program  under  the  Proposed  Action  and  all 
alternatives.  Training     and     certification 

requirements  are  specified  by  applicable 
regulations  and  administered  by  several 
jurisdictional  agencies,  principal  of  which  is  the 
Federal  MSHA.  Applicable  employee  training 
requirements,  which  include  both  initial 
employee  worker  training  and  ongoing  task  and 
refresher  training,  are  outlined  by  Table  2-12. 
In  addition  to  the  mandatory  MSHA  training, 
SFPGC  as  the  project  proponent,  would 
implement  a  program  of  environmental 
awareness  training  to  highlight  employee 


responsibilities  relative  to  overall  environmental 
protection,  mitigation,  and  compliance 
objectives.  Supplemental     training      and 

certification,  as  required  by  applicable 
regulatory  provisions,  would  be  provided  for 
those  employees  involved  in  certain  activities 
which  may  involve  specific  hazards  or  require 
specialized  training  or  expertise  including 
blasting  activities  and  handling  of  potentially 
toxic  or  hazardous  materials. 

2.4.19  Monitoring  Activities 

The  Proposed  Action  includes  specific 
operational  monitoring  measures  designed  to 
provide  for  timely  identification  and 
characterization  of  potential  problems  and 
hazards  and  to  document  compliance  with 
applicable  water  quality  and  reclamation 
standards.  The  proposed  monitoring  activities 
fall  into  the  following  categories: 

•  Erosional  and  Stability  Monitoring 
(Monitoring  of  general  erosion,  diversions 
and  berms,  the  tailings  facility 
embankment) 
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•  Overburden  and  Interburden 
Characterization  (initial  and  operational) 

•  Water  Supply  Monitoring  (Monitoring  of 
water  withdrawal  rates  consistent  with 
permitted  appropriations) 

•  Operational  Water  Quality  Monitoring 
(Monitoring  of  fresh  water  supply,  pit 
dewatering  discharge) 

•  Heap  Leach  Facility  Monitoring 
(Monitoring  of  piping  and  lined  trenches, 
heap  leach  and  overflow  pond  leak 
detection  systems,  upgradient  and 
downgradient  ground  water) 

•  Tailings  Facility  Monitoring  (Monitoring 
of  cyanide  destruction  system,  piping  and 
lined  trenches,  seepage  collection  system 
discharge,  seepage  collection  pond  water 
quality,  seepage  collection  pond  leak 
detection  system,  tailings  solution  pond 
area  and  depth,  upgradient  and 
downgradient  ground  water) 

•  Fluid  Management  System  Monitoring 
(Monitoring  of  process  plant  piping, 
secondary  containment) 

•  Reclamation  Monitoring  (Monitoring  of 
vegetative  reestablishment  and  revegetation 
success) 

Erosional  and  stability  monitoring  are  designed 
to  identify  any  potential  erosional  or  stability 
concerns  on  a  timely  basis  in  order  to  allow 
development  and  implementation  of 
appropriate  measures  to  correct  any  problems. 

Erosional  monitoring  would  include  regular 
observation  of  general  conditions  in  active 
operating  areas  and  annual  inspection  of  all 
disturbance  areas  for  any  indications  of 
excessive  erosion  such  as  significant  rilling  and 
gullying,  head-cutting  in  drainages,  washouts  on 
slopes,  or  significant  sediment  accumulations. 
On  a  site  specific  basis  and  as  appropriate  based 
on  conditions,  localized  erosion  control 
measures,  such  as  regrading,  alteration  of 
drainage  patterns,   and  placement  of  erosion 


control  fabric,  riprap,  or  straw  bales,  would  be 
implemented  to  address  any  significant 
problems  identified. 

•  Regular  observation  of  pit  slopes,  benches, 
overburden  and  interburden  disposal  area 
outslopes,  road  fills,  and  other  areas 

•  Monthly  inspection  of  the  tailings 
embankment  outslopes  for  any  signs  of 
movement  or  instability 

•  Annual  inspection  of  all  berms  and 
diversion  ditches  for  instability  or  excessive 
erosion 

•  Monthly  measurement  of  water  levels  in 
the  tailings  embankment  piezometers. 

Stability  monitoring  would  include: 

Piezometer  water  level  readings  would  be 
recorded  and  evaluated  to  identify  any 
significant  change  in  hydraulic  head  in  the 
tailings  embankment  which  could  influence 
embankment  stability.  Any  potential  stability 
concerns  identified  through  ongoing  monitoring 
would  be  further  evaluated  and  remediation 
plans  developed  and  implemented  in 
cooperation  with  jurisdictional  agencies  as 
appropriate. 

As  described  in  Section  2.4.8,  overburden  and 
interburden  materials  would  be  evaluated 
relative  to  acid  producing  and  acid  neutralizing 
potential  by  an  ongoing  operational  monitoring 
program  utilizing  chip  samples  from  production 
blasthole  drilling  operations.  The  resulting 
overburden  and  interburden  material 
characterization  would  be  used  to  modify,  as 
appropriate,  placement  plans  for  overburden 
and  interburden  materials  in  order  to  minimize 
the  potential  for  generation  of  ARD. 

Withdrawal  rates  for  water  supply  sources, 
including  the  primary  water  supply  wellfield 
and  the  pit  dewatering  holding  ponds,  would  be 
monitored  for  compliance  with  approved 
appropriation  rates.  In  addition,  water  quality 
from  these  sources  would  be  monitored  for  any 


Page  2-56 


DEIS 


Chapter  2  •  Alternatives  Including  the  Proposed  Action 


TABLE  2-12 

Course 

Personnel 

Frequency 

Duration 

Instruction 

New  Miner 

All  new-hires 

Prior  to 

24  hours 

Miners'  rights  under  Act 

Training 

exposed  to  mine 

beginning  work 

Miners'  representatives 

(new-hire) 

hazards 

as  miner 

Supervisors'  responsibilities 
Firewarning  &  firefighting 
Respiratory  devices 
Transportation  controls 
Communication  systems 
Escape  and  emergency  evacuation 
Ground  control  &  water  hazards 
Occupational  health  hazards 
Electrical  hazards 
First  Aid 
Explosives 
Toxic  materials 
Illumination  &  night  work 
Introduction  to  work  environment 
Hazard  recognition 

New  Experienced 

All  experienced 

Prior  to 

Variable 

Introduction  to  work  environment 

Miner  Training 

miners  who  are 

beginning  work 

Mandatory  health  &  safety  standards 

regularly  exposed 

as  a  miner 

Supervisory  responsibilities 

to  mine  hazards 

Miners'  representatives 
Transportation  controls 
Communication  systems 
Escape  &  emergency  evacuation 
Firewarning  &  firefighting 
Ground  control  &  water  hazards 
Illumination  &  night  work 
Hazard  recognition 

Task  Training 

Employees 

Before 

Variable 

Task-specific  health  and  safety  procedures 

assigned  to  new 

performing  new 

Supervised  practice  in  assigned  work  tasks 

work  tasks 

assignments 

in  nonproductive  and  productive  duty 

Refresher  Training 

All  employees  who 
are  regularly 
exposed  to  mine 
hazards 

Yearly 

8  hours 

Mandatory  health  and  safety  standards 

Transportation  controls 

Communication  systems 

Escape  and  emergency  evacuations 

Firewarning  and  firefighting 

Ground  control  &  water  hazards 

First  Aid 

Electrical  hazards 

Accident  prevention 

Explosives 

Respiratory  devices 

Illumination  &  night  work 

Hazard  Training 

All  employees 
exposed  to  mine 
hazards 

Once 

Variable 

Hazard  recognition  and  avoidance 
Emergency  evacuation  procedures 
Health  standards 
Safety  rules 
Respiratory  devices 

Source:    Shepherd 

Miller,  Inc.,  November  1994 
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uses  other  than  process  water  make-up  to  verify 
suitability  for  the  intended  use.  Operational 
water  supply  monitoring  would  include  initial 
and  annual  sampling  and  water  quality  analysis 
for  the  primary  wellfield  and  periodic  sampling 
and  analysis  of  water  prior  to  use  of  pit 
dewatering  holding  ponds  if  the  water  is  to  be 
utilized  for  purposes  other  than  process  water 
make-up. 

Proposed  monitoring  for  the  heap  leach  facility 
is  designed  to  verify  continued  effective 
operation  and  to  identify  any  leakage  or  other 
system  concerns.  Monitoring  would  include 
daily  inspections  of  all  exposed  system  piping 
and  lined  collection  trenches  for  any  leaks,  tears 
or  other  damage;  daily  inspection  of  the  leak 
detection  system  discharge  pipe  for  any  flow; 
weekly  inspection  of  the  overflow  pond  leak 
detection  system  discharge  sump  for  any 
solution  accumulations;  and  quarterly  sampling 
and  water  quality  analysis  for  ground  water 
wells  located  upgradient  and  downgradient  of 
the  heap  leach  facility.  Monitoring  information 
would  be  utilized  to  identify  and  develop 
corrective  plans  to  address  any  potential  system 
leakage  or  other  problems. 

Tailings  facility  monitoring  activities  are 
designed  to  address  the  same  considerations  as 
noted  for  the  heap  leach  facility;  verify 
continued  effective  operation  and  to  identify 
any  leakage  or  other  system  concerns. 
Monitoring  would  include  sampling  and 
analysis  of  tailings  discharge  prior  to  and 
following  cyanide  destruction  to  evaluate 
system  effectiveness  and  guide  any  necessary 
modifications.  Daily  inspections  would  include 
all  exposed  system  piping  (includes  delivery  and 
reclaim  pipelines)  and  lined  collection  trenches 
for  any  leaks,  tears  or  other  damage;  and  the 
tailing  solution  ponds  to  determine  their  areal 
extent.  The  seepage  collection  system  discharge 
pipe  would  be  checked  for  flow  variation  and 
the  seepage  collection  pump  for  fluid 
accumulations  on  a  weekly  basis.  Monthly 
monitoring  would  include  the  depth  of  the 
tailings  solution  ponds  at  the  decant  structures. 
Quarterly  sampling  and  water  quality  analysis 
would  include  the  seepage  collection  pond  and 
ground  water   wells   located   upgradient   and 


downgradient  of  the  heap  leach  facility. 
Monitoring  information  would  be  utilized  as 
the  basis  for  control  of  tailings  placement  and 
solution  management  and  to  identify  and 
develop  corrective  plans  to  address  any 
potential  system  leakage  or  other  problems. 

General  process  plant  monitoring  and 
maintenance  would  include  daily  inspections  of 
all  exposed  system  piping  for  leaks  or  damage 
and  inspection  of  all  secondary  containment 
areas  for  any  leakage  or  accumulations  of 
process  fluids,  petroleum  products,  or 
precipitation.  Any  problems  identified  by 
inspection  of  fluid  management  systems  would 
be  addressed  through  timely  repair, 
replacement,  and  cleanup  of  any  fluid 
accumulations.  Specific      measures      for 

containment,  reporting,  and  cleanup  of 
chemical  or  petroleum  product  spills  are 
defined  by  the  Emergency  Response  and  SPCC 
plans  developed  for  the  facilities  and  submitted 
to  appropriate  jurisdictional  authorities. 

In  order  to  assure  effective  revegetation 
consistent  with  the  overall  reclamation 
objectives  and  the  proposed  postmining  land 
uses  of  wildlife  habitat,  livestock  grazing, 
dispersed  recreation,  and  mineral  exploration 
and  development,  the  success  of  revegetation 
efforts  would  be  monitored  for  a  minimum  of 
three  years  following  reseeding.  Revegetation 
monitoring  would  involve  sampling  the 
reestablished  communities  annually  to  evaluate 
vegetative  cover  and  production,  with 
comparison  of  the  resulting  sampling  data  to 
similar  data  obtained  from  selected  reference 
areas  having  the  same  general  directional  and 
slope  aspects.  Revegetation  would  be  deemed 
successful  if  perennial  vegetative  cover  and 
production  for  the  reclaimed  areas  are  at  least 
50  percent  of  similar  values  for  the  selected 
reference  areas  at  a  90  percent  statistical 
confidence  level  consistent  with  the  NDEP's 
Interim  Standards  for  Successful  Revegetation 
(NV-94026).  If  sampling  results  indicate 
problems  relative  to  vegetative  reestablishment, 
appropriate  remedial  actions,  potentially 
including  supplemental  fertilization,  erosion 
control  measures,  reseeding,  and  other 
measures,  would  be  implemented. 
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The  locations  of  proposed  monitoring  facilities 
are  shown  on  Figure  2-11.  Essentially  all 
project  monitoring  requirements  are  consistent 
with  sound  operating  practices  and  respond  to 
specific  regulatory  monitoring  and  reporting 
requirements. 

2.4.20  Reclamation  of  Project  Disturbance 
Areas 

Following  completion  of  mining  and  related 
activities  mine  disturbance  areas  would  be 
reclaimed.  To  the  extent  possible,  reclamation 
of  areas  where  mining  activities  have  been 
completed  would  occur  concurrently  with 
ongoing  mining  operations  in  other  areas. 
Areas  where  this  may  be  feasible  would  include 
the  Main  Pit  and  any  other  pits  which  would 
be  partially  or  fully  backfilled,  completed 
overburden  and  interburden  disposal  areas,  and 
associated  roads  and  drainage  features.  The 
proposed  reclamation  schedule  is  illustrated  by 
Table  2-13.  Generally,  reclamation  would  be 
initiated  as  soon  as  operationally  feasible 
following  completion  of  active  operations  in  a 
given  area.  Seasonal  scheduling  of  reclamation 
activities  is  not  critical  except  that  growth 
media  placement  should  occur  immediately 
before  seeding  takes  place  to  minimize  the 
potential  for  loss  or  erosion  of  the  growth 
media.  Seeding  would  be  scheduled  if  possible 
during  late  fall  to  allow  the  seed  to  winter-over 
and  germinate  in  the  spring  when  snowmelt 
and  warm  temperatures  result  in  optimal  soil 
moisture  and  climatic  conditions  for 
germination  and  initial  growth.  The  objectives 
of  mine  reclamation  would  be  to: 

•  Utilize  proven  reclamation  techniques  to 
assure  effectiveness  and  long-term  success 

•  Reduce  or  eliminate  adverse  environmental 
impacts 

•  Restore  disturbed  areas  to  a  condition 
similar  to  their  pre-disturbance  condition 

•  Establish  a  stable,  self-sustaining,  diverse 
vegetation  community  composed  primarily 
of  indigenous  perennial  species  consistent 
with  postmining  land  uses 


•  Minimize      potential      adverse      off-site 
environmental  impacts 

•  Minimize  undesirable  visual  impacts 

•  Assure  public  safety 

2.4.20.1   General  Reclamation  Considerations 

Generally,  reclamation  of  mine  disturbance 
areas  would  involve  removal  of  structures  and 
facilities;  regrading  disturbance  areas  to 
eliminate  depressions,  establish  the  final 
reclamation  design  configuration,  and  blend 
with  the  surrounding  terrain;  establishing 
effective  drainage;  incorporating  fertilizer  into 
the  surficial  material  to  serve  as  an  effective 
sub-grade  for  revegetation;  replacing  a  uniform 
layer  of  growth  media;  and  seeding  and 
mulching  to  establish  an  effective  vegetative 
cover.  Following  completion  of  reclamation, 
the  only  mining  related  disturbance  which 
would  remain  would  be  any  mine  pits  which 
are  not  backfilled  and  the  primary  mine  access 
roads.  The  access  roads,  would  be  retained  to 
provide  access  to  the  site  for  future  monitoring 
and  to  support  postmining  land  uses.  Access 
roads  would  not  be  modified  outside  the 
project  boundaries.  Within  the  project 
boundaries,  however,  the  roads  would  be 
partially  reclaimed  to  reduce  road  widths  to 
approximately  20  feet.  The  reclaimed 
configurations  for  the  Proposed  Action  (both 
the  backfill  and  no-backfill  options)  are 
illustrated  by  Figures  2-12A  and  2-12B.  For  all 
alternatives,  the  overall  reclaimed  configuration 
would  be  essentially  the  same  as  that  shown  for 
the  Proposed  Action.  Due,  however,  to  site 
specific  variations  for  individual  alternatives, 
certain  facility  specific  reclamation  measures 
would  be  required  to  achieve  the  reclamation 
objectives  for  each  major  facility  category. 

All  reclaimed  areas  are  designed  to  assure 
effective  long-term  stability.  Mine  pit  slopes, 
overburden  and  interburden  disposal  area 
outslopes,  heap  leach  outslopes,  and  the  tailings 
facility  embankment  have  been  designed  and 
would  be  constructed  consistent  with 
engineered  designs  which  have  been  evaluated 
using  accepted  stability  analysis  methods  to 
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Table  2-13 


REC-SNSDWG 


OPEN  PITS 
NORTH 
Berms 

Diversion  Channels 
Revegetation 
Vegetation  Monitoring 

MAIN   (BACKFILL   OPTION) 
Berms 

Diversion  Channels 
Revegetation 
Vegetation  Monitoring 


Diversion  Channels 
Revegetation 
Vegetation  Monitoring 

SOUTH 
Berms 

Diversion  Channels 
Revegetation 
Vegetation  Monitoring 

SECTION  9 
Berms 

Diversion  Channels 
Revegetation 
Vegetation  Monitoring 

OVERBURDEN/INTERBURDEN 
STORAGE   AREA 

Regradmg 

Diversion  Channels 

Revegetation 

Vegetation  Monitoring 

MILL  ORE   STOCKPILES/SEDIMENT 
PONDS  ANCILLARY  FACILITY/MILL  SITE 

Regrading 

Diversion  Channels 

Revegetation 

Vegetation  Monitoring 

TAILING  STORAGE  FACILITIES   & 
SEEPAGE   POND 

Decommissioning 

Dewatering 

Regrading 

Diversion  Channels 

Revegetation 

Vegetation  Monitoring 

HEAP  LEACH  FACILITY  &  SOLUTION 
POND 

Residual  Leaching 

Detoxification/Neutralization 

Regrading 

Diversion  Channels 

Revegetation 

Vegetation  Monitoring 

HAUL   ROADS 
Ripping 

Diversion  Channels 
Revegetation 
Vegetation  Monitoring 

OTHER  DISTURBANCES  INCLUDING 
BORROW  AREAS 

Regrading 

Revegetation 

Vegetation  Monitoring 

HOLDING  PONDS/TOPSOIL  STOCKPILES 
Decommissioning 
Regrading 
Revegetation 
Vegetation  Monitoring 
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verify  long-term  stability  under  both  static  and 
pseudostatic  conditions.  Facility  designs 
incorporate  consideration  of  final  reclamation 
with  minimal  regrading  or  other  modification 
required  to  establish  the  reclamation  design 
configuration. 

Four  separate  seed  mixtures  have  been 
developed  for  reclamation  seedings,  with 
selection  of  species  and  amounts  based  on  the 
natural  vegetation  species  occurring  in  the  area, 
species  adaptability  and  vigor,  suitability  for 
specific  site  conditions,  and  compatibility  with 
the  proposed  postmining  land  uses.  The  four 
selected  seed  mixtures  have  been  specifically 
formulated  for;  1)  Relatively  flat  areas;  2)  North 
and  east  facing  slopes;  3)  South  and  west  facing 
slopes;  and  4)  A  temporary  mixture  for  growth 
media  stockpiles,  road  embankments  and  the 
tailings  embankment  outslope  (SMI,  1994). 
SFPGC  may  modify  the  proposed  seed 
mixtures  to  reflect  the  results  of  vegetation  test 
plots  which  would  be  established  during  the 
initial  stages  of  mine  development  and 
operations.  The  test  plots  would  involve 
application  of  different  seed  mixtures  and 
revegetation  treatments  for  the  three  reclaimed 
area  categories  (flat,  north/east  facing  slopes, 
south/west  facing  slopes)  to  determine  the 
optimal  revegetation  approach. 

Seeding  would  occur  as  soon  as  operationally 
feasible  following  growth  media  replacement, 
with  most  areas  to  be  broadcast  seeded  but 
reserving  the  option  of  hydromulching  steep 
slope  areas  where  necessary  to  promote 
effective  revegetation.  Seeded  areas  would  be 
mulched  with  either  weed-free  hay  or  straw 
(flat  or  low  gradient  areas)  or  wood-fiber 
hydromulch  (steep-slope  areas)  to  protect  the 
growth  media,  retain  the  seed,  and  minimize 
erosion  until  vegetation  can  become  established. 

The  Proposed  Action  and  other  action 
alternatives  assume  that  mining  and  related 
operations  would  continue  until  available 
economic  reserves  are  depleted,  at  which  time 
final  site  reclamation  would  be  completed. 
Various  factors  beyond  the  control  of  SFPGC 
such  as  major  changes  in  gold  markets  or 
significant       modifications      of      applicable 


environmental  regulations  could  however, 
seriously  impact  the  economic  viability  of  the 
mine  resulting  in  temporary  cessation  of 
operations.  In  the  unlikely  event  that 
temporary  cessation  becomes  necessary,  any 
disturbed  areas  which  would  not  be  redisturbed 
would  be  regraded,  growth  media  would  be 
replaced,  and  the  areas  would  be  reseeded  with 
the  appropriate  revegetation  seed  mixture.  In 
addition,  localized  erosion  and  sediment  control 
measures  would  be  implemented  as  necessary, 
surface  drainage  structures  would  be  inspected 
and  maintained  to  assure  that  they  can  safely 
pass  design  storm  runoff,  and  any  other 
maintenance  and  monitoring  necessary  to 
minimize  health  and  safety  hazards  and  prevent 
undue  environmental  degradation  would 
continue  during  the  period  of  temporary 
cessation. 

Under  applicable  regulatory  provisions,  as 
administered  by  the  NDEP  and  the  BLM, 
SFPGC  has  completed  detailed  reclamation 
bonding  calculations.  Consistent  with  the 
calculated  reclamation  liability,  SFPGC  would 
provide  appropriate  reclamation  guarantees  and 
supporting  financial  surety  prior  to  initiation  of 
operations.  The  bond  calculations  reflect  a 
maximum  disturbance  scenario.  As  a  condition 
of  required  permit  approvals,  adequate  financial 
surety  is  required  to  provide  for  reclamation  of 
all  mining  related  disturbance  in  the  unlikely 
event  that  the  operator  is  unable  to  meet  its 
reclamation  commitments  and  obligations.  The 
bond  reclamation  calculations  are  based  on  the 
premise  that,  under  a  reclamation  bond 
forfeiture  situation,  bids  would  be  issued  for 
completion  of  any  remaining  reclamation  work 
by  an  independent  third-party  contractor. 

2.4.20.2  Specific  Reclamation  Considerations 

The  following  summarize  proposed  reclamation 
measures  for  individual  facility  categories  under 
the  Proposed  Action  and  other  action 
alternatives. 

Mine  Pits  -  With  the  exception  of  the  Main  Pit 
and  any  other  pits  which  may  be  fully  or 
partially  backfilled  with  non-sulfide  overburden 
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and  interburden  material,  the  mine  pits  would 
not  be  reclaimed  and  would  remain  as  open 
excavations.  If  a  determination  is  made  to  fully 
backfill  the  Main  Pit  or  any  other  pit  areas, 
they  would  be  backfilled  to  approximately  the 
same  elevation  as  the  original  ground  surface 
prior  to  mining  and  the  surface  would  be 
graded  to  eliminate  any  depressions  which 
would  impound  water  and  to  blend  with  the 
surrounding  terrain.  Fertilizer  would  be 
blended  into  the  exposed  surficial  materials 
following  regrading  to  establish  an  effective  sub- 
grade  layer  for  revegetation  and  to  promote 
deeper  root  growth.  Approximately  12-inches 
of  growth  media  would  be  replaced  over  the 
prepared  sub-grade.  The  area  would  then  be 
seeded  with  a  selected  revegetation  seed  mixture 
and  mulched  to  stabilize  the  surface,  minimize 
erosion,  and  prevent  growth  media  loss  until 
adequate  vegetative  cover  could  be  established. 

With  the  exception  of  the  South  Pit  and  West 
Pit  all  other  mine  pits  are  expected  to  remain 
dry,  except  for  short-term  temporary 
accumulations  of  runoff,  based  on  the 
numerical  ground  water  model  utilized  to 
evaluate  postmining  ground  water  conditions. 
Any  surface  runoff  to  these  pits  and  minor 
ground  water  flows  from  the  exposed  pit  walls 
would  either  evaporate  or  infiltrate  through  the 
exposed  pit  bottoms.  The  ground  water  table 
in  these  areas  is  consequently  expected  to 
remain  below  the  lower-most  mining  limits. 
The  ground  water  table  in  the  South  and  West 
Pits,  however,  is  expected  to  rise  above  the  pit 
bottom  and  ground  water  inflows  and  runoff 
inputs  are  expected  to  result  in  development  of 
a  permanent  pit  lake  in  the  central  portion  of 
the  South  Pit  and  small  ponds  in  the  southern 
portion  of  the  South  Pit  and  the  West  Pit. 
Those  pits  which  remain  open  would  retain  the 
mining  benched  configuration  with  overall 
slopes  of  45  to  55  degrees  and  intermediate 
benches  at  approximately  60-foot  intervals.  As 
a  safety  consideration,  berms  would  be 
established  a  short  distance  from  the  crest  of  all 
remaining  open  pits,  warning  signs  would  be 
posted  at  regular  intervals,  and  the  access  roads 
to  the  pit  areas  would  be  eliminated  and 
reclaimed. 


Overburden  and  Interburden  Disposal  Areas 

-  Overburden  and  interburden  disposal  areas 
have  been  designed  to  assure  long-term  stability 
and  minimize  final  grading  requirements.  In 
conjunction  with  ongoing  overburden  and 
interburden  material  placement,  completed 
sulfide  disposal  areas  would  be  capped  with  5- 
feet  of  oxide  material  to  minimize  infiltration, 
oxidation,  and  leaching.  Final  grading  would 
be  limited  to  reducing  outslopes  to  2.5H:1V 
(south  and  west  facing  slopes  and  all  sulfide 
disposal  area  outslopes)  or  2.3H:1V  (north  and 
east  facing  slopes).  Benches  would  also  be 
established  approximately  every  50  vertical  feet 
on  the  outslopes,  the  crest  and  edges  of  the 
disposal  areas  would  be  rounded,  and  the  top 
surface  would  be  graded  at  approximately  0.5 
percent  away  from  the  crest  to  eliminate  any 
depressions  which  would  impound  water  and 
minimize  drainage  over  the  outslope.  Grading 
and  rounding  would  blend  the  top  and  edges  of 
the  disposal  areas  with  the  surrounding  terrain. 
Permanent  diversion  channels  designed  for  the 
100-year,  24-hour  event  would  be  established 
along  the  disposal  area  margins  to  carry 
drainage  from  the  top  surface  and  drainage 
catch  benches  downslope.  Fertilizer  would  be 
blended  into  the  exposed  surficial  materials 
following  regrading  to  establish  an  effective  sub- 
grade  layer  for  revegetation  and  to  promote 
deeper  root  growth.  Growth  media  would  be 
replaced  over  the  prepared  sub-grade,  and 
seeded  with  the  appropriate  revegetation  seed 
mixture(s)  and  mulched.  Fertilizer  application 
rates  and  growth  media  replacement  depths 
would  vary  depending  on  whether  the  disposal 
area  contains  oxide  or  sulfide  materials.  Oxide 
dumps  would  receive  approximately  1-foot  of 
growth  media  and  nitrogen  and  potassium 
application  rates  would  be  increased.  Sulfide 
disposal  areas  would  receive  approximately  1.5 
feet  of  growth  media.  Both  upper  disposal  area 
surfaces  and  outslopes  would  then  be 
revegetated  by  seeding  the  prepared  surfaces 
with  the  selected  revegetation  seed  mixtures  as 
previously  described  in  Section  2.4.20.1. 

Heap  Leach  Facility  -  The  primary  reclamation 
consideration  for  the  heap  leach  facility  is 
elimination  or  neutralization  of  any  residual 
cyanide  or  leach  solutions  remaining  in  the 
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heap  or  associated  overflow  pond.  Residual 
cyanide  in  the  leach  pile  would  be  diluted  and 
neutralized  by  cycling  fresh  water  through  the 
leachate  application  system,  allowing  the  fresh 
water  to  percolate  through  the  pile,  and 
collecting  the  rinsate  in  either  the  solution 
tanks  or  the  overflow  collection  pond.  The 
rinsate  would  be  recycled  through  the  pile  or 
allowed  to  evaporate.  Rinsing  would  continue 
until  the  pH  of  the  discharge  stabilizes  between 
6  and  9,  WAD  cyanide  values  are  0.2 
milligrams  per  liter  or  less,  and  the  discharge 
solution  meets  applicable  water  quality 
standards.  Once  effective  neutralization  of  the 
leach  pile  occurs,  any  rinsate,  residual  solutions, 
or  runoff  accumulations  remaining  in  the 
overflow  pond  would  be  allowed  to  evaporate. 
Any  sediment  or  precipitates  remaining  in  the 
pond  following  evaporation  would  be  sampled 
and  characterized.  If  the  sampling  results 
indicate  that  the  residual  materials  may  be 
classified  as  hazardous  wastes,  they  would  be 
collected  and  disposed  of  as  hazardous  wastes  as 
previously  described  in  Section  2.4.16.  If 
categorization  indicates  the  materials  to  be  non- 
hazardous,  they  would  be  collected  and 
disposed  of  in  the  tailings  disposal  facility  prior 
to  final  grading  and  growth  media  replacement. 

All  process  systems  including  solution  tanks, 
exposed  piping,  and  miscellaneous  application 
components,and  runoff  collection  piping,  would 
be  removed  and  any  materials  which  may  be 
contaminated  with  cyanide  would  be  de- 
contaminated and  either  disposed  of  in  one  of 
the  on-site  landfills  as  described  in  Section 
2.4.13  or  collected  for  off-site  disposal  or 
recycling.  Liners  from  collection  trenches 
would  be  removed,  folded,  and  placed  in  the 
bottom  of  the  overflow  pond,  the  pond  liner 
would  be  folded  into  the  pond  basin  at  a  depth 
of  at  least  5  feet  below  the  ground  surface,  and 
the  pond  would  be  backfilled  to  the  ground 
surface. 

The  heap  leach  pile  has  been  designed  and 
would  be  constructed  to  assure  long-term 
stability  and  minimize  final  grading 
requirements.  Final  grading  of  the  heap  leach 
facility  would  involve  rounding  the  crest  and 
edges    of  the    leach   pile   to   eliminate   sharp 


angular  features,  promote  drainage,  and  prevent 
ponding.  Final  grading  would  also  involve 
shaping  the  lower  edges  of  the  leach  pile  and 
the  overflow  pond  and  solution  tank  areas  to 
blend  with  the  surrounding  terrain.  Following 
grading,  fertilizer  would  be  blended  into  the 
exposed  surficial  materials,  1-foot  of  growth 
media  would  be  replaced  over  the  prepared  sub- 
grade,  and  the  regraded  areas  would  be  seeded 
and  mulched. 

Tailings  Disposal  Facility  -  The  tailings  facility 
embankment  has  been  designed  and  would  be 
constructed  so  that  no  grading  of  the 
embankment  would  be  required  to  establish  the 
final  reclamation  configuration.  Following 
cessation  of  active  tailings  placement,  any 
residual  tailings  solution  or  surface  runoff 
accumulations  remaining  in  the  tailings  solution 
ponds  would  be  allowed  to  evaporate.  The 
upper  tailings  layers  would  be  allowed  to  dry 
and  consolidate.  Due  to  the  importance  of 
effective  tailings  consolidation,  these  processes 
may  take  up  to  five  years  following  cessation  of 
tailings  placement.  The  surface  of  the 
consolidated  tailings  deposits  within  the  tailings 
impoundment  areas  would  be  regraded  to 
eliminate  any  depressions  which  would 
impound  water.  Regrading  would  also  promote 
effective  drainage  away  from  the  tailings 
embankment  and  laterally  off  the  sides  of  the 
regraded  tailings  facility.  Permanent  diversion 
channels  designed  for  the  100-year,  24-hour 
event  would  be  established  along  the  edges  of 
the  tailings  facility  to  intercept  and  divert 
runoff  from  adjacent  areas  around  the  reclaimed 
tailings  facility  and  to  collect  and  route  runoff 
from  the  reclaimed  surface  to  natural  drainages. 

Once  discharge  flow  from  the  seepage 
collection  system  ceases,  any  remaining  seepage 
or  runoff  accumulations  in  the  seepage 
collection  pond  would  be  allowed  to  evaporate. 
The  pond  area  would  be  reclaimed  utilizing  the 
same  methods  as  outlined  above  for  the  heap 
leach  overflow  pond.  Following  grading  of 
both  the  tailings  impoundment  area  and  seepage 
collection  pond,  fertilizer  would  be  blended 
into  the  exposed  surficial  materials,  1-foot  of 
growth  media  replaced  over  the  prepared  sub- 
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grade,  and  the  regraded  areas  seeded  and 
mulched. 

Process     and     Other     Facility      Areas     - 

Reclamation  of  the  mill  and  other  process  and 
ancillary  facilities,  including  access  and  haul 
roads  would  generally  involve  the  same  basic 
reclamation  methods  and  techniques: 

•  Dismantle  and  salvage  or  dispose  of  all 
structures  and  equipment 

•  Demolish  and  remove  foundations  and 
utilities  to  a  depth  of  5  feet  below  the 
ground  surface 

•  Remove  and  dispose  of  surfacing  materials 
(concrete,  asphalt,  or  gravel) 

•  Remove  culverts  and  other  temporary 
drainage  structures 

•  Rip  compacted  surface  areas 

•  Establish  permanent  drainage  diversions 
where  required 

•  Blend  fertilizer  into  the  exposed  surface 
materials 

•  Replace  approximately  1-foot  of  growth 
media 

•  Reseed  and  mulch  regraded  areas 

To  the  extent  operationally  feasible,  structures 
and  equipment  would  be  dismantled  for  salvage 
or  use  at  other  SFPGC  operations.  Non- 
salvageable  items  would  be  disposed  of  in  the 
on-site  landfills,  with  burial  at  a  depth  of  at 
least  five  feet  below  the  ground  surface,  or 
collected  for  off-site  disposal  in  a  permitted 
disposal  facility.  Equipment  or  materials  which 
may  be  contaminated  with  cyanide  residues 
would  be  cleaned  and  decontaminated  prior  to 
salvage  or  disposal.  Any  excess  chemicals, 
petroleum  products,  or  reagents  remaining  at 
the  time  active  operations  cease  would  be 
returned  to  suppliers  or  transferred  to  other 
active  SFPGC  operations. 


Wells,  Boreholes,  and  Mine  Openings  -  On 

completion  of  active  operations,  all  boreholes 
and  any  wells  which  would  not  be  utilized  for 
either  monitoring  or  as  water  supply  wells 
would  be  plugged  and  sealed.  Wells/boreholes 
would  be  plugged  by  injecting  bentonite  grout 
into  the  borehole  or  well  to  seal  off  the 
completion  intervals)  in  any  water-bearing 
formations.  They  would  be  sealed  by 
establishing  a  cement  or  concrete  grout  surface 
seal  which  complies  with  applicable 
requirements  of  the  Nevada  State  Engineer's 
Office.  An  existing  exploration  adit  in  the 
West  ore  zone  has  been  sealed  with  a  bulkhead 
seal  under  a  plan  approved  by  the  NDEP.  In 
conjunction  with  final  reclamation  of  mining- 
related  disturbance  for  the  West  Pit,  backfill 
would  be  placed  over  the  existing  seal  and  the 
area  will  be  regraded  and  reclaimed. 


2.5 


COMPONENTS   WHICH   ARE  THE 
SAME  FOR  ALL  ALTERNATIVES 


With  the  exception  of  the  No-Action 
Alternative  (Alternative  A),  under  which  the 
Proposed  Action  and  other  action  alternatives 
would  not  occur,  all  project  alternatives  share 
a  number  of  common  project  components 
which  would  remain  the  same  regardless  of 
which  alternative  is  being  considered.  The 
following  are  those  components  which  are 
common  to  all  alternatives  as  described  in  the 
preceding  sections: 

•  Ongoing  exploration 

•  Project  location 

•  Facility  locations  and  configurations  (With 
the  exceptions  of  the  alternate  east  access 
routes  (Alternative  C)  and  the  Overburden 
and  Interburden  Disposal  Areas 
(Alternative  D)) 

•  Site  access  (All  alternatives  would  include 
the  western  access  route) 

•  Facility  construction  activities  and  schedule 

•  Mining  method  (High-volume  bulk  surface 
mining) 
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•  Operating  schedule  (Mine:  2-10  hour  shifts 
per  day,  365  days  per  year  with  the 
potential  to  go  to  24-hour  per  day 
operations;  Mill:  24-hours  per  day,  365  days 
per  year) 

•  Production  schedule  (Except  for  any  minor 
variances  associated  with  placement  of 
overburden  and  interburden  in  disposal 
areas  rather  than  as  backfill) 

•  Mine  dewatering  and  surface  drainage 
control 

•  Overburden  and  interburden  disposal 
(Except  for  those  changes  related  to  the 
alternate  disposal  area  configurations 
(Alternative  D)) 

•  Ore  processing 

•  Gold  recovery 
Cyanide  destruction 
Tailings  disposal 
Waste  disposal 
Water  supply  and  storage 
Utility  installations 


Handling  of  chemicals  and  potential 
hazardous  materials 

Transportation  of  employees,  materials, 
equipment,  and  supplies  (Except  as  effected 
by  the  eastern  access  alternative 
(Alternative  C)) 

Employee  training  and  certification 

Monitoring  activities 

Reclamation  of  project  disturbance  areas 
(Except  as  the  areas  to  be  reclaimed  are 
effected  by  the  alternate  east  access  routes 
(Alternative  C)  and  the  Overburden  and 
Interburden   Disposal   Areas    (Alternative 


Given  that  these  components  are  common  to 
all  alternatives  (with  the  exceptions  noted)  the 
potential  environmental  impacts  related  to  each 
of  these  components  are  also  common  to  all 
alternatives  as  noted  and  discussed  in  Chapter  4. 
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CHAPTER  3  -  AFFECTED  ENVIRONMENT 


3.1 


INTRODUCTION 


In  order  to  provide  a  reasonable  basis  for 
evaluation  of  the  potential  effects  of  the  project 
alternatives  as  described  in  Chapter  2  it  is 
necessary  to  identify  and  characterize  existing 
resources  and  values  which  could  potentially  be 
affected  and  to  define  the  area(s)  over  which 
potential  impacts  could  occur.  This  chapter 
describes  existing  conditions  and  resource  values 
as  the  basis  for  the  discussion  of  environmental 
consequences  presented  in  Chapter  4.  To 
facilitate  discussion  and  understanding  of 
existing  resource  values,  resource  discussions  are 
organized  under  the  following  resource  sections: 


3.2 

Physiographic  Setting 

3.3 

Geology 

3.4 

Geochemistry 

3.5 

Surface  Water  Hydrology 

3.6 

Ground  Water  Hydrology 

3.7 

Soils 

3.8 

Vegetation 

3.9 

Grazing  and  Range  Management 

3.10 

Wildlife 

3.11 

Cultural/Ethnographic/ 

Paleontological  Values 

3.12 

Socioeconomic  Factors 

3.13 

Transportation 

3.14 

Air  Quality 

3.15 

Visual  Resources 

3.16 

Land  Use/Recreation 

The  BLM  NEPA  Handbook  (H-1790-1) 
identifies  the  following  critical  elements  of  the 
human  environment  which  must  be  considered 
in  all  EISs.  As  noted,  these  elements  are  either 
not  applicable  for  the  proposed  Project  Area  or 
are    addressed    in    the    referenced    resource 


•  Air  Quality  (addressed  in  Section  3.14) 

•  Areas  of  Critical  Environmental  Concern 
(none  exist  in  or  adjacent  to  the  proposed 
Project  Area  -  not  applicable) 


•     Cultural  Resources  (addressed  in 
3.11) 


Secti 


•  Prime  or  Unique  Farmlands  (none  exist  in 
or  adjacent  to  the  proposed  Project  Area  - 
not  applicable) 

•  Floodplains  (addressed  in  Section  3.5) 

•  Native  American  Religious  Concerns 
(addressed  in  Section  3.11) 

•  Threatened  or  Endangered  Species 
(addressed  in  Sections  3.8  (T&E  plants)  and 
3.10  (T&E  wildlife)) 

•  Hazardous  or  Solid  Wastes  (addressed  in 
Sections  2.4.13  and  2.4.16) 

•  Drinking  or  Ground  Water  Quality 
(addressed  in  Section  3.6) 

•  Wetlands  and  Riparian  Zones  (addressed  in 
Section  3.8) 

•  Wild  and  Scenic  Rivers  (none  exist  in  or 
adjacent  to  the  proposed  Project  Area  -  not 
applicable) 

•  Wilderness  (no  Wilderness  or  Wilderness 
Study  Areas  exist  in,  adjacent  to,  or  in 
close  proximity  to  the  proposed  Project 
Area  -  not  applicable) 

In  addition,  wild  horses  were  identified  as  a 
potential  project  issue  during  scoping,  however, 
no  wild  horse  use  has  been  documented  within 
the  project  CEA  and  there  are  no  wild  horse 
herd  use  areas  in  the  vicinity  of  the  Project 
Area  (BLM,  1983). 

The  area  of  potential  effects  may  vary 
significantly  for  different  resources  dependent 
on  the  nature  of  both  the  affected  resource  and 
the  magnitude  and  duration  of  the  effect.  For 
certain  resources,  such  as  soils  and  vegetation, 
potential  effects  are  generally  limited  to  the  area 
of   actual    physical    disturbance.      For   other 
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resource  categories,  such  as  air  quality  and 
hydrology,  potential  effects  may  extend  well 
beyond  the  area  of  actual  physical  disturbance. 
Generally,  the  area  of  potential  effects  has  been 
defined  for  each  resource  category  based  on 
both  the  direct  and  indirect  impacts  of  the 
identified  project  alternatives.  In  this  chapter, 
area  definitions  including;  Project  Fenceline, 
Project  Area,  Study  Area,  and  Cumulative 
Effects  Area,  as  defined  in  the  Glossary,  are 
used  to  describe  the  affected  environment. 

The  resource  discussions  presented  in  this 
chapter  are  based  on  research  of  published  and 
unpublished  documents,  communication  with 
agency  personnel  and  individuals  having  specific 
knowledge  of  the  area,  detailed  field  studies, 
laboratory  analysis  and  testing,  and  extensive 
modeling  of  hydrologic  and  other  natural 
systems.  Resource  investigations  were  guided 
by  Technical  Data  Adequacy  Standards 
developed  by  the  BLM. 

As  appropriate,  relevant  research  and  studies  are 
summarized  and  referenced  in  the  following 
resource  discussions;  more  detailed  discussions 
and  relevant  data  are  available  in  the  study 
reports  included  in  the  Project  Planning  File 
which  is  available  for  review  at  the  location(s) 
identified  in  the  transmittal  letter  for  this 
document.  All  relevant  information  utilized  in 
developing  this  EIS  is  identified  in  Chapter  6. 


3.2 


PHYSIOGRAPHIC  SETTING 


The  Project  Area  is  approximately  15  miles 
southeast  of  Battle  Mountain,  Nevada  on  the 
eastern  side  of  the  northern  Shoshone 
Mountains  and  the  western  edge  of  Whirlwind 
Valleys.  General  area  topography  as  illustrated 
by  Figure  3-1A,  reflects  the  structural  trends  of 
the  Basin  and  Range  Physiographic  Province. 
Area  topography  is  characterized  by  east- 
northeast  trending  subparallel  mountain  ranges 
separated  by  broad  valleys  with  the  valleys 
vertically  displaced  downward  relative  to  the 
adjoining  mountain  ranges.  In  the  immediate 
Project  Area,  site  topography  is  strongly 
influenced  by  local  structural  features  with  the 
northern  Shoshone  Mountains  bounding  the 
area  on  the  west;  the  Argenta  Rim  separating 


the  area  from  the  Humboldt  River  Valley  on 
the  north;  and  the  Whirlwind  Valley,  which  is 
bounded  by  the  Malpais  Escarpment,  separating 
the  area  from  Crescent  Valley  to  the  southeast. 

The  Project  Area  is  characterized  by  relatively 
steep,  barren  mountain  slopes  with  significant 
surface  exposures  of  igneous  rock  and  grass  or 
low  brush  cover.  The  lower  mountain  slopes 
are  covered  with  extensive  alluvial  fans  which 
grade  into  extensive  flat-lying  alluvial  deposits 
in  the  Whirlwind  and  Crescent  valleys  to  the 
east  and  the  Reese  River  Valley  to  the  west. 
Elevations  in  the  Project  Area  range  from 
approximately  4,800  to  7,300  feet  and  slope 
gradients  range  from  relatively  flat  (3  to  5 
percent)  on  the  lower  slopes  to  moderately 
steep  (up  to  50  percent  or  more)  near  the  crest 
of  northern  Shoshone  Range. 

A  small  portion  of  the  Project  Area  extends 
over  the  drainage  divide  formed  by  the  crest  of 
the  northern  Shoshone  Mountains  and  drains  to 
the  Reese  River  Valley.  The  majority  of  the 
Project  Area,  however,  drains  to  Whirlwind 
Valley  to  the  east.  Any  minor  flows  from  the 
western  portion  of  the  Project  Area  would  flow 
to  four  unnamed  ephemeral  drainages  on  the 
western  slope  of  the  mountains.  Normally, 
minor  flows  which  reach  the  base  of  the 
mountains  infiltrate  into  the  extensive  alluvial 
fans,  with  little  or  no  surface  flow  reaching  the 
Reese  River  which  lies  approximately  9  miles 
to  the  west  of  the  range  front  in  this  area. 

Most  site  drainage  flows  are  collected  by  four 
small,  steep-sided  canyons;  Deer  Canyon,  Mule 
Canyon,  and  two  unnamed  canyons  which  flow 
to  the  east  into  Whirlwind  Valley,  as  shown  on 
Figure  3-1B.  Due  to  generally  arid  site 
conditions  and  the  limited  drainage  area,  the 
canyons  exhibit  an  ephemeral  flow  pattern, 
flowing  only  in  response  to  snowmelt  or  major 
thunderstorms  and  remaining  dry  over  much  of 
the  year.  Whirlwind  Valley  is  an  elongated 
basin  approximately  10  miles  long  and  up  to  4 
miles  wide.  The  valley  trends  to  the  northeast 
with  the  steep  cliffs  of  the  Malpais  Escarpment 
to  the  southeast  and  the  more  gradual  mountain 
slopes  of  the  Argenta  Rim  to  the  northwest 
bounding  the  relatively  flat  valley  bottom. 
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3.3         GEOLOGY 

For  geologic  resources,  the  Study  Area  as 
shown  on  Figure  3-2,  includes  the  Project  Area 
and  other  nearby  areas  as  delineated  by  the 
structural  features  discussed.  The  CEA  for 
geology  reflects  consideration  of  other  mineral 
extraction  activities  and  includes  the  Argenta 
and  contiguous  Bullion  and  Hilltop  Mining 
Districts. 

Descriptions  of  regional  geologic  conditions 
reflect  available  published  information  and 
studies  while  site-specific  geologic  information 
is  based  on  extensive  field  studies  including 
surficial  geologic  mapping;  geophysical 
investigations;  extensive  exploration  drilling, 
logging,  and  sampling;  and  laboratory  analysis 
and  testing  of  drill  samples.  To  date  SFPGC 
has  completed  1,400  exploration  drillholes  in 
the  Project  Area  up  to  1,200  feet  in  depth. 
Approximately  306  samples  from  129  coreholes 
have  been  analyzed  to  determine  the  physical 
and  chemical  characteristics  of  overburden  and 
interburden  and  ore  materials.  In  addition, 
acid-base  accounting,  humidity  cell,  column 
kinetic,  and  Meteoric  Water  Mobility  (MWM) 
testing  have  been  completed  to  evaluate  the 
potential  for  generation  of  ARD  and  leaching 
and  transport  of  trace  metals. 

3.3.1     Regional  Geologic  Setting 

Extensive  deposits  of  carbonate  rocks  were 
deposited  in  this  area  in  a  shallow  inland  sea 
during  the  Paleozoic  Era.  Paleozoic  meta- 
sedimentary  units,  including  cherts,  quartzites, 
and  greenstones  (altered  volcanic  rocks),  which 
formed  along  the  margins  of  the  inland  sea, 
were  subsequently  thrust  eastward  over  the 
carbonate  rocks  along  the  Roberts  Mountain 
thrust  during  the  late  Paleozoic  Antler 
Orogeny  (Stewart  et  al,  1977).  The  forces 
associated  with  compressional  tectonics  in  the 
area  resulted  in  metamorphosis  of  portions  of 
both  the  carbonate  and  sedimentary  sequences 
and  highly  folded  thrust  sheets  composed  of 
several  different  lithologic  groups.  The  middle 
Tertiary  was  a  very  geologically  active  period 
being  characterized  by  extensive  regional  and 
local    tectonism    and    associated    vulcanism. 


Extensive  faulting  and  rifting  occurred  during 
this  period  along  the  Oregon-Nevada 
Lineament,  resulting  in  the  Northern  Nevada 
Rift  which  is  believed  to  be  a  key  element  in 
the  formation  of  grabens,  extensive  intrusion, 
widespread  vulcanism,  and  much  of  the 
mineralization  in  this  area  (Thomson  et  al, 
1993;  Struhsacker,  1980).  Tertiary  volcanic 
rocks  from  the  Oligocene  and  Miocene, 
including  pyroclastic  deposits,  basaltic  andesites 
and  dacites,  and  the  regionally  exposed  capping 
units  of  basalt  and  dacite  were  subsequently 
deposited  directly  over  the  erosional  surface 
corresponding  to  the  top  of  the  Paleozoic 
sedimentary  rocks.  General  stratigraphic 
relationships  and  structural  features  in  the 
project  Study  Area  are  graphically  illustrated  by 
Figures  3-2,  3-3A,  3-3B  and  3-3C. 

The  period  of  Tertiary  vulcanism 
corresponding  to  the  regional  volcanic  deposits 
also  resulted  in  intrusion  of  igneous  dikes  into 
the  Paleozoic  sequence  and  the  lower 
pyroclastic  deposits,  flow  units,  and  interlayered 
sedimentary  units.  Tertiary  intrusive  rocks  do 
not,  however,  occur  in  the  regional  capping 
units  which  were  apparently  deposited  later  in 
conjunction  with  regional  Basin  and  Range 
faulting.  The  regionally  extensive  Basin  and 
Range  faulting  occurred  during  the  Miocene 
and  is  characterized  by  east-northeast  trending 
faults  and  fault  blocks.  Basin  and  Range 
faulting  was  accompanied  by  both  regional 
intrusion  and  extensive  vulcanism  and 
subsequent  fissure  flows  resulting  in  extensive 
deposits  of  interlayered  ash-flow  and  air-fall 
tuffs  capped  by  deposits  of  flow-banded  and 
shear-banded  basalts  and  basaltic  andesites  and 
dacites  (Stewart  et  al,  1977).  Mineralization 
appears  to  have  been  associated  with  multiple 
later  episodes  of  faulting  and  intrusion,  with 
closely  spaced  northwest-trending  faults  and 
associated  mafic  dikes  and  mineralized 
alteration  zones  transecting  the  layered 
pyroclastic  deposits  and  banded  capping  basalts. 
Multiple  periods  of  faulting,  uplift,  and  regional 
vulcanism  were  interspersed  with,  and  followed 
by,  periods  of  relative  geologic  stability  during 
which  newly  created  landforms  were  subject  to 
weathering  and  accelerated  erosion. 
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These  forces  resulted  in  development  of  broad 
alluvial  fan  deposits  along  the  lower  mountain 
slopes  and  deposition  of  significant  thicknesses 
of  alluvial/colluvial  material  in  the  inter-range 
basins. 

3.3.2     Stratigraphy 

The  stratigraphy,  or  sequence  of  rock  units,  in 
the  Study  Area  is  generally  consistent  with 
regional  stratigraphy  as  illustrated  by  Figures  3- 
2,  3-3A,  3-3B,  3-3C,  and  3-4.  The  following 
units,  listed  in  ascending  order  from  oldest  to 
youngest,  are  found  in  the  Study  Area. 
Generally,  the  ages  of  the  rock  units  correspond 
to  their  relative  positions  in  the  stratigraphic 
sequence,  with  the  oldest  rock  units  occurring 
near  the  base  and  the  youngest  units  near  the 
top. 

Ordovician  Valmy  Formation  (OV)  — 
Siliceous  clastic  sedimentary  rocks,  marine 
cherts,  and  greenstones;  estimated  regional 
thickness  20,000  to  25,000  feet. 

Silurian  Elder  Sandstone  (SE)  —  Fine- 
grained, silty  sandstone  with  moderate 
cementation;  estimated  regional  thickness 
2,000  to  4,000  feet. 

Devonian  Slaven  Chert  (DSL)  —  Black 
nodular  marine  chert  with  associated 
carbonaceous  shales,  greenstones,  and  barite 
deposits;  estimated  regional  thickness  2,000 
to  3,000  feet. 

Oligocene  Caetano  Tuff  (Ct)  -  Welded 
volcanic  tuff  composed  primarily  of  quartz 
latite  with  phenocrysts  of  quartz,  biotite 
mica,  sanidine,  and  minor  angular  rock 
fragments;  estimated  thickness  in  the 
Project  Area  0  to  100  feet. 

Tertiary  Mule  Canyon  Formation  (MC)  — 
Layered  sedimentary  rocks  with 
interbedded  basalt  flow  units  overlain  by 
lapilli-ash  tuff;  interbedded  welded 
pyroclastic  deposits,  basalt  and  dacite  flow 
units,  and  non-welded  pyroclastic  units; 
this  formation  is  the  primary  host  sequence 
for    the    Mule    Canyon    ore    minerals; 


thickness  up  to  approximately  300  feet  in 
the  Project  Area. 

Upper  Mule  Canyon  Sequence  (MCU)  — 
Three  separate  capping  flow-banded  or 
shear-banded  basalt  and  dacite  flow  units; 
the  Red  Cliffs,  Beacon  Light,  and  Horse 
Heaven  Formations,  total  thickness 
approximately  480  feet  in  the  Project  Area. 

Tertiary  Basaltic  Andesites  (TBA)  — 
Regionally  extensive  basalt,  andesite,  and 
dacite  flow  units;  thickness  up  to 
approximately  1,300  feet  in  the  Project 
Area. 

Quaternary  Alluvium  (QAL)  —  Regionally 
extensive  alluvial  and  colluvial  deposits 
including  limited,  shallow  deposits  in 
ephemeral  and  intermittent  drainages; 
extensive  alluvial  fans  on  the  lower 
mountain  slopes  with  thicknesses  of  up  to 
several  hundred  feet;  and  extensive  deposits 
in  basin  areas  ranging  up  to  500  feet  in 
thickness  in  the  Project  Area;  size  consist 
may  be  highly  variable  ranging  from  large, 
angular  colluvial  outwash  and  mass  wasting 
fragments  through  gravels,  sands,  and  silts 
to  fine  clay  materials;  deposits  range  from 
unconsolidated  to  well  consolidated  with 
varying  degrees  of  cementation. 

Outcrops  in  the  actual  mining  area  are 
generally  limited  to  those  units  comprising  the 
Mule  Canyon,  Upper  Mule  Canyon,  and 
Basaltic  Andesite  sequences.  On  the  extreme 
western  edge  of  the  Project  Area  and  on  the 
western  slope  of  the  northern  Shoshone  Range 
the  underlying  Paleozoic  Slaven  Chert,  Elder 
Sandstone,  and  Valmy  Formation  are  exposed 
at  the  surface.  The  Valmy  Formation  also 
outcrops  east  of  the  Dunphy  Pass  Fault  and  on 
the  Malpais  Rim.  On  the  lower  portion  of  the 
eastern  slope  of  the  range,  where  some  of  the 
proposed  mine  facilities,  including  the  tailings 
facility,  would  be  located,  the  basalt  and  dacite 
units  are  overlain  by  geologically  recent 
alluvium.  Previous  hydrothermal  alteration  and 
more  recent  long-term  exposure  and  erosion, 
which  have  resulted  in  extensive  weathering 
and  alteration  of  the  exposed  units,  are  reflected 
in  the  lack  of  unaltered  rock  outcrops. 
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3.3.3     Structure  and  Seismicity 

Structural  features  in  the  Study  Area  are 
generally  related  to  one  or  more  of  the 
following  periods  of  tectonic  activity: 

Late  Paleozoic  —  Large-scale  faulting  and 
major  thrust  movements  during  the  Antler 
Orogeny  (Roberts  Mountain  Thrust) 
associated  with  the  occurrence  of  Paleozoic 
sedimentary  rocks  unconformably 
overlying  Paleozoic  carbonate  rocks;  lateral 
movements  of  90  miles  or  more  have  been 
inferred. 

Middle  Tertiary  (Oligocene/Miocene)  — 
Faulting  and  rifting  along  the  Oregon- 
Nevada  Lineament  and  Northern  Nevada 
Rift  with  accompanying  formation  of 
numerous  northwest-trending  faults  and 
dikes  and  the  localized  formation  and 
movement  of  horsts  and  grabens;  vertical 
displacements  of  up  to  50  feet  have  been 
measured  along  the  northwest-trending 
faults  in  the  Project  Area  and  displacement 
along  the  graben  faults  may  be  as  great  as 
1,500  feet. 

Late  Tertiary  (Miocene)  —  Extensive 
regional  Basin  and  Range  faulting  and 
displacement  with  development  of  regional 
sub-parallel  faults  generally  trending  east- 
northeast  in  this  area. 

Essentially  all  of  the  major  structural  features  in 
the  Study  Area  are  related  to  one  or  more 
local  or  regional  fault  systems.  The  northern 
Shoshone  Range  is  a  north-trending  block 
between  the  main  body  of  the  Shoshone  Range 
to  the  south  and  the  Argenta  Rim  to  the  north. 
This  block  slopes  to  the  southeast,  consistent 
with  the  natural  dip  of  the  bedrock  units,  and 
is  bounded  on  the  west  by  a  steep  west-dipping 
basin-bounding  fault  at  the  margin  between  the 
northern  Shoshone  Range  and  the  Reese  River 
Valley  basin  (Gilluly  and  Gates,  1965).  Both 
the  Argenta  Rim  and  the  Malpais  Escarpment 
are  block  features  associated  with  an  east- 
northeast-trending  fault  set.  Displacements 
along  the  Malpais  fault  have  been  measured  at 
approximately  1,250  feet. 


The  Whirlwind  Valley  represents  an 
intermediate  graben  between  the  sub-parallel 
Argenta  and  Malpais  block  faults  and  the 
Dunphy  Pass  fault  to  the  east,  which  is  also 
associated  with  the  structural  constriction 
previously  noted  in  the  central  portion  of 
Whirlwind  Valley.  The  gold  minerals  which 
are  the  target  of  the  proposed  mining 
operations  are  believed  to  be  associated  with 
intrusion  and  alteration  along  the  western 
margin  of  the  Whirlwind  Valley  graben 
(Thomson  et  al,  1993).  The  Beowawe 
geothermal  area  is  located  at  the  intersection  of 
the  east-northeast  trending  Basin  and  Range 
fault  which  forms  the  northern  margin  of  the 
Malpais  escarpment  and  the  northwest  trending 
Dunphy  Pass  fault  system.  The  intersecting 
faults  are  believed  to  be  responsible  for 
localization  of  geothermal  flows  (Zoback,  1979). 

The  Basin  and  Range  Physiographic  Province  is 
seismically  active  with  numerous  recorded 
surface  ruptures  and  earthquakes  (Slemmons, 
1980).  Recorded  seismic  events  of  Richter 
magnitude  4.0  or  greater  occurring  within  a  60 
mile  radius  of  the  Project  Area  are  shown  on 
Figure  3-5,  and  the  location  and  relevant 
information  for  each  of  these  recorded  events 
are  summarized  by  Table  3-1.  The  historic 
record  indicates  a  total  of  32  events  of 
magnitude  4.0  or  greater  within  the  period  of 
record  (90  years).  Six  events  of  magnitude  5.0 
or  greater  occurred  within  a  radius  of  60  miles, 
including  one  event  with  a  magnitude  of  6.1 
and  one  7.3  magnitude  event  (U.S.  Geological 
Survey  (USGS)  National  Earthquake 
Information  Service).  The  closest  recorded 
seismic  event  was  a  magnitude  5.1  earthquake 
in  1945  centered  approximately  9  miles  east  of 
the  Project  Area  near  the  town  of  Beowawe. 
This  event  did  not  result  in  any  significant 
structural  damage  and  did  not  involve  any 
documented  surface  rupture. 

The  potential  for  future  seismic  activity  and 
related  ground  movements  in  the  Project  and 
Study  Areas  is  directly  related  to  the  existence 
and  relative  proximity  of  any  active  or 
potentially  active  faults. 
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TABLE  3-1 
SUMMARY  OF  SEISMIC  ACTIVITY  WITHIN  60  MILES  OF  THE  PROJECT  AREA 

Number111 

Year 

Richter  Magnitude 

Distance  From  Mule 
Canyon  Mine  Site 

1 

1901 

5.0 

85 

2 

1915 

6.1 

71 

3 

1915 

7.3 

71 

4 

1915 

4.3 

77 

5 

1929 

4.6 

69 

6 

1936 

4.5 

69 

7 

1936 

4.7 

57 

8 

1945 

5.1 

14 

9 

1946 

5.1 

50 

10 

1950 

4.2 

64 

11 

1956 

4.7 

75 

12 

1958 

4.6 

86 

13 

1960 

4.4 

62 

14 

1962 

4.6 

58 

15 

1962 

4.9 

71 

16 

1965 

4.6 

91 

17 

1966 

4.1 

31 

18 

1968 

4.5 

77 

19 

1968 

4.1 

90 

20 

1968 

5.1 

77 

21 

1970 

4.4 

76 

22 

1971 

4.0 

40 

23 

1972 

4.3 

92 

24 

1974 

4.2 

60 

25 

1974 

4.1 

43 

26 

1974 

4.1 

59 

27 

1976 

4.3 

88 

28 

1978 

4.6 

59 

29 

1979 

4.5 

54 

30 

1980 

4.0 

68 

31 

1987 

4.1 

41 

32 

1987 

4.2 

99 

Note:   '"   Numbers  are  keyed  to  epicenter  locations  shown  in  Figure  3-5. 

While  there  is  extensive  historic  faulting  in  the 
Study  Area,  many  of  the  existing  known  faults 
show  no  evidence  of  movement  within  recent 
geologic  time.  Generally,  faults  are  considered 
active  if  they  show  evidence  of  rupture  within 
recent  geologic  time  (Holocene),  and  potentially 
active  if  the  evidence  indicates  rupture  during 
the  Pleistocene  or  later.  Based  on  these  criteria, 
the  closest  potentially  active  fault  is  a  basin- 
bounding  fault  along  the  western  edge  of  the 
northern  Shoshone  Mountains,  which  displaces 
Quaternary  alluvial  units.   This  fault  is  located 


approximately  3  miles  from  the  western  limit 
of  the  Project  Area  and  5  to  6  miles  from 
proposed  surface  facilities  which  could  be 
impacted  by  seismically  induced  ground 
movements. 

Determination  of  potential  seismically  induced 
ground  accelerations  in  the  Project  Area  as  a 
basis  for  both  mine  slope  and  facility  design 
and  evaluation  of  seismic  impacts  was  based  on 
both  existing  published  studies  and  empirical 
calculations.     Regional  mapping  of  potential 
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peak  horizontal  accelerations  (PHA)  based  on 
historic  seismic  records  (Algermissen  et  al, 
1990)  indicates  a  probable  PHA  for  the  site  of 
0.30g.  The  statistical  basis  utilized  in 
developing  this  mapping  indicates  a  90  percent 
probability  that  the  indicated  PHA  values 
would  not  be  exceeded  within  a  recurrence 
period  of  50  years.  A  site-specific  seismic 
evaluation  (Payne,  1991),  taking  into  account 
the  proximity  and  length  of  the  closest 
potentially  active  fault  to  the  Project  Area, 
resulted  in  projection  of  the  Maximum  Credible 
Earthquake  (MCE)  as  a  magnitude  7.0  event. 
The  MCE  is  the  maximum  seismic  event  which 
would  result  if  movement  and  surface  rupture 
were  to  occur  for  a  given  fault  or  fault  system. 
The  estimate  of  the  MCE  is  consistent  with 
other  previous  studies  for  the  general  project 
area  (Albee  and  Smith,  1966;  Greensfelder, 
1974).  The  MCE  would  generate  a  PHA  of 
approximately  0.33g  for  the  Project  Area. 

Given  the  projected  life  of  the  proposed  mining 
operations,  the  Maximum  Probable  Earthquake 
(MPE)  with  a  recurrence  interval  of  100  years 
represents  a  more  appropriate  basis  for  both 
design  and  seismic  evaluation.  Based  on  an 
MCE  of  magnitude  7.0,  the  MPE  was 
calculated,  assuming  rupture  along  one-half  the 
total  fault  length  (Albee  and  Smith,  1966),  as  a 
magnitude  6.4  seismic  event.  For  the  MPE,  the 
corresponding  PHA  utilized  for  both  design 
and  seismic  impact  evaluation  was  calculated  at 
approximately  0.22g.  This  value  is  consistent 
with  recommendations  for  development  of  a 
pseudostatic  earthquake  design  factor  using  50 
to  80  percent  of  the  PHA  corresponding  to  the 
MCE  (Leps,  1988). 

3.3.4     Alteration  and  Mineralization 

The  gold  minerals  which  are  the  target  of  the 
proposed  mining  operations  occur  within  a 
relatively  thick  sequence  of  interbedded  deposits 
sedimentary  rocks,  basalt  flows,  pyroclastic 
deposits,  and  ash  tuffs  designated  locally  as  the 
Mule  Canyon  Formation.  This  rock  sequence 
is  extensively  faulted  and  fractured  with 
structurally  controlled  mineralization  having 
occurred  along  the  closely  spaced  northwest- 
trending  faults,  associated  fracture  zones,  and 
adjacent  alteration  zones.     Available  evidence 


indicates  that  mineralization  followed,  and  was 
also  closely  associated  with  faulting  and 
emplacement  of  mafic  dikes  during  the 
Miocene,  with  multiple  episodes  of  intrusion 
and  mineralization. 

Gold  and  related  minerals  include  free  gold  and 
silver,  electrum,  and  minor  amounts  of  pyrite 
and  marcasite  occurring  in  stockwork  quartz 
veins.  These     minerals     also     occur     as 

disseminated  microscopic  gold  contained  in 
extensive  clay  alteration  zones,  with  the 
disseminated  gold  dominating.  Sulfide  minerals, 
including  pyrite,  arsenopyrite,  marcasite,  and 
other  minerals  are  generally  associated  with  the 
alteration  zones  and  comprises  approximately 
85  percent  of  the  identified  ore  reserves.  Oxide 
minerals  are  generally  associated  with  the 
quartz  stockwork  deposits  and  upper  weathered 
and  oxidized  zones  within  15  to  75  feet  of  the 
ground  surface.  Due  to  variations  in 
mineralization,  most  of  the  identified  oxide 
reserves  are  found  in  the  northern  pit  areas. 

Alteration  is  directly  associated  with  and 
appears  to  have  played  an  important  part  in 
mineralization.  Alteration  is  a  natural  process 
where  reactions  between  the  components  of  the 
host  rock  and  superheated  mineralizing 
solutions  result  in  changes  in  the  character  of 
the  host  rock.  Site  alteration  has  been 
characterized  as  intermediate  argillization 
(Thomson  et  al,  1993)  accompanied  by 
silicification  with  alteration  of  feldspars  in  the 
host  rock  and  replacement  by  clay  minerals. 
Silicification  appears  to  be  confined  to  the 
quartz  stockwork  veins  and  mineralized 
breccias  with  deposition  of  chalcedony  and  opal 
and  recrystallization  to  quartz. 

Based  on  the  results  of  extensive  exploration 
drilling,  clays  may  comprise  as  much  as  80 
percent  of  the  altered  rock  units  and  the  clay 
alteration  pattern  shows  a  distinct  zonation 
outward  from  mineralized  breccias  and 
stockwork  veins.  The  inner  zone  of  intense 
alteration  immediately  adjacent  to  the 
stockwork  veins  and  mineralized  breccias  is 
dominated  by  illite  and  smectite  clays  with 
arsenopyrite  as  the  primary  gold-bearing 
mineral.  An  intermediate  alteration  zone  is 
characterized     by     iron-rich     smectite     clays 
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containing  pyrite  and  marcasite  as  the  dominant 
mineral  hosts  for  gold.  The  outer  alteration 
zone  contains  calcite  and  chlorite  with  lesser 
amounts  of  pyrite,  marcasite,  and  associated 
gold. 

Ore  minerals  of  interest  include  electrum  and 
free  gold  and  silver,  gold-bearing  arsenopyrite, 
silver-bearing  tetrahedrite,  pyrargyrite, 
argentite,  acanthite,  and  gold  tellurides 
(Thomson  et  al,  1993).  Trace  amounts  of 
stibnite,  cinnabar,  pyrrhotite,  chalcopyrite, 
sphalerite,  covellite,  native  copper,  and  galena 
were  also  found  in  conjunction  with  the  ore 
minerals  (Larson,  1990;  Honea,  1992).  The 
Mule  Canyon  reserves,  which  are  epithermal, 
volcanic-hosted  deposits,  show  elevated  levels  of 
a  number  of  trace  metals  typical  of  this  type  of 
deposit  including  antimony,  arsenic,  mercury, 
and  selenium  (Thomson  et  al,  1993). 
Concentrations  of  certain  other  elements 
including  barium,  manganese,  zinc,  copper, 
lead,  molybdenum,  and  thallium  which  are  not 
directly  related  to  the  gold  minerals  are  also 
elevated. 

3.3.5     Specific  Geologic  Features 

The  Beowawe  Known  Geothermal  Resource 
Area  (KGRA)  is  located  approximately  3  miles 
east  of  the  Project  Area.  The  Beowawe  KGRA 
covers  an  area  of  approximately  14,900  acres 
and  has  been  developed  as  a  geothermal  heat 
source  for  an  existing  electrical  power 
generating  station  operated  by  Oxbow 
Resources,  Inc.  The  geothermal  area  is  situated 
near  the  intersection  of  the  east-northeast- 
trending  Basin  and  Range  fault  which  forms  the 
northern  margin  of  the  Malpais  escarpment  and 
the  northwest-trending  Dunphy  Pass  fault,  with 
the  intersecting  faults  believed  to  be  responsible 
for  localization  of  geothermal  flows  (Zoback, 
1979). 

The  surface  expression  of  the  geothermal 
system  originally  consisted  of  a  sinter  terrace 
approximately  3/4  mile  long  by  1/4  mile  wide 
with  several  hot  springs,  pools,  mud  pots, 
fumaroles,  an  intermittent  geyser,  and  an 
inactive  geyser  field.  Most  surface  expressions 
have  been  eliminated  or  modified  by 
geothermal  development,  although  the  sinter 


terrace  and  inactive  geyser  field  still  exist.  The 
source  of  the  geothermal  fluids,  based  on  water 
chemistry,  is  believed  to  be  a  reservoir  in  the 
Paleozoic  carbonate  rocks  which  are  separated 
from  the  overlying  Valmy  Formation  by  the 
Roberts  Mountain  Thrust.  Reservoir  depth  is 
estimated  at  15,000  to  20,000  feet  and  reservoir 
temperatures  range  from  approximately  350  to 
400  degrees  Fahrenheit  (°F)  (Chevron,  1985; 
Benoit  and  Stock,  1993). 


3.4 


GEOCHEMISTRY 


For  the  geochemistry  analysis,  the  Study  Area 
corresponds  to  the  Project  Area.  The  CEA 
encompasses  the  Study  Area  and  other  nearby 
areas  which  fall  within  the  potentially  affected 
ground  water  basin. 

The  description  of  geochemical  characteristics 
presented  in  this  section  is  based  on,  and 
summarizes,  existing  published  studies  and  the 
results  of  extensive  geologic  sampling  and 
laboratory  testing  of  material  samples.  Over 
306  drill  samples  have  been  analyzed  to 
determine  the  physical  and  chemical 
characteristics  of  overburden  and  interburden 
and  ore  and  waste  materials  including  the 
potential  for  generation  of  ARD  and  leaching 
of  contaminants.  Extensive  geochemical 
evaluations  were  completed  to  determine  the 
potential  for  mining-related  impacts  on  surface 
and  ground  water  due  to  leaching  of  mine  and 
waste      materials.  Because      geochemical 

considerations  may  affect  both  surface  and 
ground  water  they  are  addressed  in  this  chapter 
under  a  separate  section.  In  Chapter  4, 
however,  geochemical  considerations  are 
discussed  under  the  surface  and  ground  water 
impacts  sections  (Sections  4.3  and  4.4). 

3.4.1      General  Geochemistry  Considerations 

This  section  describes  the  extensive  geochemical 
testing  program  performed  for  the  project  and 
summarizes  the  results  of  that  program. 
Detailed  documentation  for  the  testing  program 
and  results  are  presented  in  study  reports 
(Shepherd  Miller,  Inc./Baker  Consultants,  Inc. 
(SMI/BCI),  1995a  and  1995b;  and  WESTEC, 
1994c). 
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Geochemical  impacts  from  mining  operations 
can  include  the  formation  of  ARD  and/or  mine 
leachates  and  residual  liquids  that  contain  heavy 
metals  and  other  contaminants.  ARD,  also 
commonly  referred  to  as  Acid  Mine  Drainage 
(AMD)  is  defined  as  follows: 

Drainage  with  a  pH  of  2.0  to  4.5  from 
mines  and  mine  wastes.  It  results  from  the 
oxidation  of  sulfides  exposed  during 
mining,  which  produces  sulfuric  acid  and 
sulfate  salts.  The  acid  dissolves  minerals  in 
the  rocks,  further  degrading  the  quality  of 
the  drainage  water  (American  Geological 
Institute,  1980). 

For  mine  materials  to  generate  ARD  and/or 
leach  contaminants,  several  conditions  must  be 
present: 

•  Certain  chemical  conditions  allow  for  the 
formation  of  ARD.  These  require 
pathways  for  oxygen  and  water  to  come  in 
contact  with  sulfide  minerals,  particularly 
iron  sulfides.  Sulfides  form  under 
anaerobic  (oxygen-poor)  conditions  and, 
when  exposed  to  an  aerobic  (oxygen-rich) 
environment  as  a  result  of  natural  erosion, 
mining  or  processing,  can  become  unstable 
and  break  down  chemically.  This  can 
result  in  generation  and  release  of  acid. 

•  The  material  must  contain  metals  or  other 
contaminants  that  can  be  leached  under  the 
environmental  conditions  present  at  the 
mine.  Metals  and  trace  elements  often 
occur  in  ore  deposits  in  the  form  of  sulfide 
minerals  such  as  pyrite  (iron),  sphalerite 
(zinc),  galena  (lead),  chalcopyrite  (copper 
and  iron),  and  arsenopyrite  (arsenic  and 
iron). 

•  A  mechanism  must  be  present  to  transport 
the  acid  and  contaminants  away  from  the 
source  material  and  into  the  surrounding 
environment.  This  is  usually  accomplished 
by  water. 

Using  the  data  summarized  in  this  section, 
potential  geochemical  impacts  were  evaluated 
for  the  Project  Area,  and  models  were  applied 
to  predict  water  quality  conditions  in  the  mine 


pits  during  operations  and  after  mine  closure. 
Further  discussion  of  the  model  results  and 
potential  geochemical  impacts  is  presented  in 
Chapter  4. 

3.4.2     Materials  of  Concern 

Geochemical  testing  was  performed  on  two 
materials  of  concern: 

•  Overburden  and  Interburden 

•  Ore 

These  materials  would  be  excavated  and/or 
exposed  in  the  Project  Area  and  would  have  the 
potential  to  generate  ARD  and  leach 
contaminants.  Both  static  and  kinetic  testing 
were  performed  to  evaluate  the  characteristics 
of  the  raw  materials  and  potential  mine  wastes 
(including  mill  tailings  and  spent  ore  in  the 
leach  pile)  following  mining  and  processing. 

SFPGC  estimates  that  approximately  98  million 
tons  of  overburden  and  interburden  materials 
and  11  million  tons  of  ore  would  be  generated 
over  the  life  of  the  project.  Overburden  and 
interburden  would  be  placed  in  permanent 
disposal  areas  and  could  be  backfilled  into  one 
or  more  of  the  mine  pits.  Ore  removed  from 
the  pits  would  either  be  temporarily  stored  in 
stockpiles  near  the  mill  for  transportation  to 
the  Twin  Creeks  Mill  or  on-site  processing 
using  conventional  milling  techniques  or 
transported  to  leach  piles  for  treatment  by  heap 
leaching  methods. 

Mine  waste  materials  would  include  spent  ore 
in  the  leach  piles  and  mill  tailings  placed  in  the 
designed  tailings  facility.  Geochemical  testing 
has  been  utilized  to  directly  characterize  ore 
and  overburden  and  interburden  materials. 
Geochemical  testing  also  indirectly  characterizes 
mine  waste  materials  since  the  basic 
constituents  contained  in  the  original  source 
material  (ore)  do  not  change  except  to  the 
extent  that  gold  and  other  metals  are  extracted 
during  leaching  or  milling,  certain  elements 
may  be  oxidized,  and  minor  amounts  of 
residual  process  chemicals  may  remain  in  the 
spent  ore  or  tailings.  The  potential  for  ARD 
or  discharge  of  toxic  constituents  from  the 
spent  leach  piles  is  addressed  by  reclamation 
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measures  as  discussed  in  Section  2.4.20.2. 
Anticipated  tailings  water  quality  has  been 
evaluated  through  bench-tests  as  discussed  in 
Section  4.3.3.5. 

The  Mule  Canyon  deposit  is  hosted  in  a 
Miocene  basaltic  andesite  flow  sequence. 
SFPGC  has  identified  six  discrete  and  spatially 
separate  zones  of  precious  metal  mineralization 
within  this  sequence  that  would  be  mined. 
Most  of  the  ore  zones  are  characterized  by 
argillic  alteration  and  silicification  and  occur 
within  a  lapilli  ash-fall  tuff  unit.  Other  rock 
units  that  would  be  exposed,  removed  and/or 
processed  during  the  mining  operation  include 
a  series  of  normal  flows  (felted  feldspar, 
phenocryst,  and  shear  banded),  flow  banded 
basalts,  breccias,  dikes,  glassy  palagonitized 
units,  a  coarse  porphyritic  unit,  and  welded 
pyroclastic  deposits  and  pyroclastic  flows 
(WESTEC,  1994c).  Samples  from  each  of  these 
rock  units  were  selected  for  geochemical  testing. 


data  collected  by  Environmental  Solutions,  Inc. 
(ESI)  in  1992  were  determined  by  SFPGC  to  be 
incomplete  and  were  consequently 
supplemented  by  substantial  additional  data 
(SMI/BCI,  1995a). 

3.4.4    Test  Procedures 

Several  separate  and  distinct  analysis  and  testing 
procedures  were  used  to  characterize  the 
geochemistry  of  mine  materials  for  the  Mule 
Canyon  Project.  The  testing  procedures 
utilized  included: 

•  Total  Metals  Analysis 

•  NDEP     Meteoric      Water      Mobility 
Procedure 

•  Toxicity  Characteristic  Leaching  Procedure 
(TCLP)  (EPA  Method  1311) 

•  Acid-Base  Accounting  (ABA) 

•  Humidity  Cell  Tests 

•  Column  Tests 


3.4.3     Sample  Selection 

The  waste  rock,  ore,  and  low-grade  ore  samples 
considered  in  this  evaluation  consisted  of  core 
material  collected  from  distinct  rock  units.  A 
map  showing  the  location  of  coreholes  used  for 
geochemical  testing  is  presented  as  Figure  3-6. 

Rock  samples  were  selected  for  geochemical 
testing  in  accordance  with  procedures  outlined 
by  the  NDEP  (NDEP,  1990).  Consultants 
worked  closely  with  SFPGC  geologists  to 
assure  that  the  samples  selected  were 
representative  of  the  range  of  rock  units  and 
alteration  types  that  would  be  exposed  during 
and  after  mine  operations.  Further  discussion 
of  the  methods  used  to  select  rock  samples  for 
geochemical  testing  is  provided  in  the 
geochemical  testing  reports  (Shepherd  Miller, 
Inc./Baker  Consultants,  Inc.  (SMI/BCI),  1995a). 


The  specific  analyses  and  testing  procedures 
performed  on  each  sample  are  listed  in 
Appendix  A-l.  Additional  information  on  the 
geochemical  testing  procedures  used  for  the 
Mule  Canyon  Project  is  provided  in  Appendix 
A-2,  and  discussed  in  the  geochemical  testing 
report  (SMI/BCI,  1995a).  The  majority  of 
geochemical  analyses  were  performed  by  Core 
Laboratories  Inc.  (Core)  of  Denver,  Colorado. 
SMI  of  Ft.  Collins,  Colorado,  prepared  and  ran 
the  column  tests  and  sent  the  resulting  column 
leachates  to  Core  for  chemical  analysis. 

3.4.5     Geochemical  Characteristics 

This  subsection  summarizes  the  results  from  the 
geochemical  testing  program  for  the  Mule 
Canyon  Project.      For  reference,   supporting 
laboratory  data  have  been  included  in  Appendix 
A-3. 


Rock  samples  submitted  for  geochemical  testing 
from  the  Mule  Canyon  Project  are  listed  in 
Appendix  A-l.  This  appendix  also  identifies 
the  rock  units  that  correspond  to  each  of  the 
geochemical  samples,  notes  whether  samples 
represent  overburden  and  interburden  material 
or  ore,  and  references  the  source  of  the  sample 
data.    It  should  be  noted  that  the  geochemical 


3.4.5.1     Total  Metals  Data 

Total  metals  data  were  used  to  evaluate  the 
concentrations  of  major  and  minor  constituents 
in  the  mine  materials  and  to  predict  which 
constituents  might  leach  from  the  mine 
materials.  A  total  of  147  rock  samples  from  the 
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Mule  Canyon  Project  were  analyzed  for  total 
metals  (SMI/BCI,  1995a)  including: 

•  138  overburden  and  interburden  samples 

•  9  ore  samples 

Total  metals  analysis  results  are  presented  in 
Appendix  A-3a.  Review  of  the  total  metals 
data  indicates  that,  compared  to  average 
concentrations  for  igneous  rocks  (Hem,  1985), 
most  rock  materials  which  would  be  excavated 
and/or  exposed  as  a  result  of  the  proposed 
mining  operations  would  contain  elevated  total 
concentrations  of  arsenic,  antimony,  copper, 
mercury,  molybdenum,  nickel,  silver,  thallium, 
and  zinc.  The  occurrence  of  these  trace 
elements  at  relatively  high  concentrations  is 
typical  of  this  type  of  mineralized  ore  deposit. 


3.4.5.2     Short-term  Leachability  by  Precipitation 

The  MWM  Procedure  was  performed  to 
evaluate  potential  impacts  from  short-term 
leaching  of  mine  materials  by  natural 
precipitation  and  consequent  infiltration  and 
percolation.  A  total  of  36  rock  samples  from 
the  Mule  Canyon  Project  were  analyzed  by  the 
MWM  Procedure  (SMI/BCI,  1995a)  including: 

•  28  overburden  and  interburden  samples 

•  8  ore  samples 

Leachates  generated  by  the  MWM  procedure 
were  analyzed  for  the  Nevada  Profile  EI 
parameters  list  and  the  results  compared  to 
appropriate  standards.  The  MWM  procedure 
results  are  presented  in  Appendix  A-3b. 

Comparison  of  the  MWM  procedure  results  to 
NDEP  standards  suggests  that  short-term 
leaching  of  mine  materials  by  precipitation  may 
represent  a  potential  environmental  impact. 
Ten  of  the  36  samples  produced  leachate 
concentrations  for  various  constituents  which 
exceeded  NDEP  standards.  The  samples  of 
concern  included  5  of  the  28  overburden  and 
interburden  samples  (18  percent),  and  5  of  the 
8  ore  samples  (63  percent).  Elements  whose 
concentrations  exceeded  the  NDEP  criteria 
included  aluminum  (1  ore  sample),  iron  (5  ore 
samples),  manganese  (4  ore,  and  3  overburden 


and  interburden  samples),  nickel  (one 
overburden  and  interburden  sample),  selenium 
(2  overburden  and  interburden  samples),  and 
thallium  (3  ore  samples).  It  is  important  to 
note  that  the  ore  would  be  subject  to  mineral 
processing  which  typically  results  in  partial  or 
nearly  full  extraction  and  recovery  of  most 
trace  metals. 

3.4.5.3  TCLP  Characterization 

The  TCLP  (EPA  Method  1311)  was  performed 
on  selected  samples  to  evaluate  the  potential 
toxicity  of  mine  materials.  A  total  of  29  rock 
samples  from  the  Mule  Canyon  Project  were 
analyzed  by  the  TCLP  (SMI/BCI,  1995a) 
including: 

•  28  overburden  and  interburden  samples 

•  1  ore  sample 

Leachates  generated  by  the  TCLP  were 
analyzed  for  eight  trace  metals  and  the  results 
compared  to  maximum  containment  levels 
(MCLs)  for  these  parameters.  For  reference, 
the  TCLP  results  are  included  in  Appendix  A- 
3c.  Mine     wastes     are     excluded     from 

classification  as  hazardous  wastes  under  the 
Resource  Conservation  and  Recovery  Act 
(RCRA)  by  the  Bevill  Amendment.  Under 
RCRA  classification  standards,  however,  none 
of  the  TCLP  samples  would  be  classified  as 
hazardous. 

3.4.5.4  Acid  Generation  Potential 

The  potential  for  mine  materials  to  generate 
ARD  was  evaluated  by  completing  ABA 
calculations  using  sample  analysis  results.  A 
total  of  281  rock  samples  were  evaluated  using 
ABA  (SMI/BCI,  1995a)  including: 

•  260  overburden  and  interburden  samples 

•  21  ore  samples 

The  ABA  results  are  presented  in  Appendix  A- 
3d,  and  summarized  in  Table  3-2.  Listed  in  the 
table  for  each  mine  material  are  the  number  of 
samples  tested,  ranges  and  median  ABA  values, 
and  the  percentage  of  samples  that  exceed 
certain  ABA  evaluation  criteria. 
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5)  Only  total  sulfur  data  were  available  for  37  of  the  260  waste  rock  samples  tested.    Total  sulfur  measurements  include  sulfide  sulfur  and  sulfur  forms  not 
considered  to  be  acid  generating  (i.e.,  sulfate  sulfur,  organic  sulfur,  and  unidentified  sulfur  forms).   These  data  were  not  included  when  developing  this  table. 
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The  potential  to  release  ARD  is  generally  lower 
if  the  acid  neutralization  potential  of  the  mine 
material  substantially  exceeds  its  acid  generation 
potential  (Steffen,  Robertson  &  Kirsten  (SRK, 
1989). 

As  previously  described,  acid  generation  can 
occur  from  the  oxidation  of  sulfide  minerals 
exposed  during  mining.  Acid  neutralization  can 
occur  from  the  dissolution  and/or  alteration  of 
minerals  that  neutralize  acid  such  as  carbonates 
and,  to  a  lesser  extent,  basic  silicates. 

Two  criteria  are  commonly  used  to  evaluate 
ABA  test  data;  Net  Neutralization  Potential 
(NNP)  and  the  ratio  ANP  to  Acid  Generating 
Potential  (AGP).  As  stated  in  the  technical 
report  Acid  Mine  Drainage  Prediction 
(EPA,  1995): 

If  the  difference  between  ANP  and  AGP  is 
negative  then  the  potential  exists  for  the 
waste  to  form  acid.  If  it  is  positive  then 
there  may  be  lower  risk.  Prediction  of  the 
acid  potential  when  the  NNP  is  between 
-20  and  20  (T/KT)  is  more  difficult. 

If  the  ratios  are  used,  when  the  ratio  of  a 
sample's  ANP  and  AGP  is  greater  than  3:1, 
experience  indicates  that  there  is  a  lower 
risk  for  acid  drainage  to  develop  (Brodie  et 
al,  1991).  For  ratios  between  3:1  and  1:1, 
referred  to  as  the  zone  of  uncertainty, 
additional  kinetic  testing  is  usually 
recommended.  Those  samples  with  a  ratio 
of  1:1  or  less  are  more  likely  to  generate 
acid. 

In  comparison  to  the  EPA  guidelines,  the  State 
of  Nevada  considers  a  material  to  be  non-acid 
generating  if  the  ANP:AGP  ratio  is  greater 
than  1.2:1  (NDEP,  1990).  Criteria  for 
interpreting  NNP  values  are  not  provided  by 
the  NDEP. 

Based  on  the  data  summarized  in  Table  3-2,  the 
following  conclusions  can  be  drawn  regarding 
the  potential  for  mine  materials  at  the  Mule 
Canyon  Project  to  generate  acid: 

•     Approximately      52      percent      of      the 
overburden  and  interburden  samples  tested 


have  a  low  potential  to  generate  acid  based 
on  NNP  criteria.  Using  ANP/AGP 
approximately  81  percent  of  the 
overburden  and  interburden  samples  tested 
have  a  low  acid-generation  potential. 

•  Ore  has,  on  average,  a  high  potential  to 
generate  acid  using  both  the  NNP  and 
ANP/AGP  criteria.  From  10  to  38  percent 
of  the  ore  samples  tested  had  a  low  acid 
generation  potential  depending  on  which 
criteria  are  used. 

There  was  no  apparent  correlation  between  the 
ABA  results  and  rock  lithology,  carbonate 
alteration,  or  most  total  metal  concentrations 
(SMI/BCI,  1995a).  A  weak  correlation  was 
found  between  NNP  values  and  visible  sulfide 
and  clay  alteration  and  between  ANP/AGP 
ratios  and  sample  depth  and  location.  Rocks 
with  high  sulfide  or  clay  alteration  generally 
had  more  negative  NNP  values.  Lower 
ANP/AGP  values  were  generally  associated 
with  samples  collected  from  lower  elevations 
and  the  southern  ore  zones. 

Regardless  of  the  ABA  criteria  used,  one  or 
more  samples  collected  from  each  mine  material 
was  found  to  have  a  high  potential  to  generate 
acid.  This  would  suggest  that  zones  of  material 
with  high  acid-generation  potential  could  occur 
in  the  proposed  overburden  and  interburden 
disposal  .areas,  the  heap  leach  pad,  ore 
stockpiles,  and  along  the  end  walls  and  base  of 
the  open  pits.  It  should  be  noted,  however, 
that  ABA  testing  does  not  account  for  the  rate 
of  acid  generation  or  neutralization  which,  in 
many  cases,  is  the  primary  factor  which 
determines  whether  a  material  will  actually 
produce  ARD  under  field  conditions.  The  rate 
of  acid  neutralization  can  also  be  affected  by 
factors  such  as  grain  size,  coatings  on  mineral 
surfaces  and  the  presence  of  certain  types  of 
clays  which  may  adsorb  acid  and  other 
constituents. 

3.4.5.5     Rate  of  Acid  Generation  and   Long-Term 
Quality  of  Mine  Leachate 

To  evaluate  the  rate  of  acid  generation  and 
neutralization  and  estimate  the  long-term 
quality  of  mine  leachates,  humidity  cell  and 
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column  tests  were  performed  on  selected 
samples  from  the  Mule  Canyon  Project.  These 
'kinetic'  test  procedures  were  developed  to 
enhance  or  accelerate  the  natural  rate  of  sulfide 
oxidation.  As  a  result,  the  tests  have  the 
advantage  of  condensing  time  and  provide 
insight  into  long-term  field  conditions  relative 
to  leachate  quality  from  overburden  and 
interburden  disposal  areas,  mill  tailings,  and 
spent  leach  piles  (EPA,  1995).  These  tests  also 
provide  a  basis  for  evaluation  of  acid  and 
dissolved  constituent  release  under  conditions 
more  representative  of  field  conditions  than  the 
static  tests. 

Humidity  cell  tests  were  performed  on  29 
overburden  and  interburden  samples  and  three 
ore  samples.  Fourteen  column  tests  were 
performed  including  eight  column  tests  of 
overburden  and  interburden  materials,  and  six 
column  tests  of  ore  materials.  ABA  data  for 
these  samples  are  presented  in  Appendix  A-3e. 
Review  of  this  appendix  shows  that  the  kinetic 
test  samples  represent  the  full  range  of  ABA 
values  measured  at  the  site,  with  associated 
NNP  values  ranging  from  -226  to  248  T/KT 
and  ANP/AGP  ratios  ranging  from  0.002  to 
295. 

Based  on  criteria  provided  by  Steffen, 
Robertson  &  Kirsten  (SRK,  1989),  humidity  cell 
and  column  test  samples  were  classified  as  acid- 
generating  (with  some  neutralization  probably 
occurring)  if  extract  pHs  dropped  to  between  3 
and  5,  and  strongly  acid-generating  if  extract 
pHs  dropped  below  3.  The  long-term  quality 
of  mine  leachates  was  evaluated  by  comparing 
extract  concentrations  directly  with  state  water 
quality  standards.  The  kinetic  test  results  are 
presented  in  Appendix  A-3f,  and  discussed  in 
the  following  sections. 

Humidity  Cell  Test  Results 

Review  of  the  humidity  cell  test  data  suggests 
that  the  majority  of  materials  to  be  mined  at 
the  Mule  Canyon  Project  would  not  be  acid 
generating.  Of  the  32  samples  tested  in 
humidity  cells,  only  one  sample  (MC-73,  60-65) 
consistently  produced  extract  pHs  below  5. 
This  sample  was  composed  of  overburden  and 
interburden  material  collected  from  the  South 


ore  zone.  From  Week  3  through  Week  20  of 
the  humidity  cell  testing  period,  the  pH  of  this 
sample  ranged  from  3.5  to  4.2.  The  pH  of 
other  samples  tested  in  humidity  cells  generally 
remained  above  5,  indicating  non-acid 
generating  material.  Five  overburden  and 
interburden  samples  did  exhibit  temporary  acid 
conditions  (extract  pHs  between  3  and  5) 
during  Weeks  3  through  6.  Later  in  the  testing 
period,  the  pH  of  these  samples  stabilized  above 
5,  suggesting  the  acid-generating  conditions 
were  temporary. 

Humidity  cell  test  data  also  indicate  that  certain 
trace  element  contaminants  could  be  leached 
from  mine  materials  with  long-term  exposure. 
Extracts  from  all  of  the  ore  samples  tested  and 
15  of  the  29  overburden  and  interburden 
samples  tested  (52  percent)  exceeded  drinking 
water  quality  standards  for  one  or  more 
parameters.  These  samples  represented  material 
from  each  of  the  6  ore  zones  at  the  site. 
Parameters  that,  on  average,  exceeded  the 
drinking  water  quality  standards  in  humidity 
cell  extracts  include  antimony  (2  ore  and  6 
overburden  and  interburden  samples),  arsenic  (1 
ore  and  2  overburden  and  interburden  samples), 
beryllium  (1  ore  sample),  cadmium  (1  ore  and 
1  overburden  and  interburden  sample),  iron  (1 
ore  and  4  overburden  and  interburden  samples), 
manganese  (2  ore  and  5  overburden  and 
interburden  samples),  nickel  (1  ore  and  2 
overburden  and  interburden  samples),  pH  (8 
overburden  and  interburden  samples),  selenium 
(3  ore  and  2  overburden  and  interburden 
samples),  sulfate  (2  ore  and  3  overburden  and 
interburden  samples),  TDS  (2  ore  and  3 
overburden  and  interburden  samples),  and 
thallium  (2  ore  and  3  overburden  and 
interburden  samples)  (SMI/BCI,  1995). 

To  put  the  humidity  cell  results  in  perspective, 
it  should  be  noted  that  baseline  ground  water 
samples  collected  from  springs  and  bedrock 
wells  in  the  proposed  mine  area  have  also 
periodically  exceeded  drinking  water  standards 
for  antimony,  arsenic,  iron,  manganese,  sulfate, 
total  dissolved  solids  (TDS),  and  thallium, 
although  concentrations  were  generally  lower 
than  the  leachate  results.  This  suggests, 
nonetheless,  that  substantial  background  levels 
already  occur  in  site  ground  waters  for  several 
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parameters,  perhaps  as  a  result  of  the 
occurrence  of  localized  zones  of  mineralization. 

Column  Test  Results 

Column  test  data  generally  confirmed  the 
humidity  cell  results  and  suggest  that  most 
materials  to  be  mined  would  not  be  acid 
generating.  Of  the  14  column  tests  performed, 
only  one  (Column  2)  produced  extracts  with 
pH  values  below  5.  This  column  was  prepared 
with  ore  material  from  the  Main  ore  zone  and 
generated  extracts  with  pH  values  ranging  from 
1.58  (pore  volume  1)  to  2.31  (pore  volume  5). 

Like  the  humidity  cells,  column  test  results  also 
suggest  that  certain  trace  element  contaminants 
could  be  leached  from  the  mine  materials  with 
long-term  exposure.  Extracts  from  all  column 
samples  exceeded  drinking  water  quality 
standards  for  one  or  more  parameters. 
Parameters  that  exceeded  drinking  water  quality 
standards  in  column  test  extracts  were  generally 
the  same  as  those  detected  in  the  humidity  cell 
tests  and  included  antimony  (6  ore  columns), 
arsenic  (2  ore  columns),  cadmium  (1  ore  and  4 
overburden  and  interburden  columns),  iron  (2 
ore  and  4  overburden  and  interburden 
columns),  manganese  (6  ore  and  7  overburden 
and  interburden  columns),  pH  (1  ore  and  3 
overburden  and  interburden  columns),  selenium 
(all  columns  tested),  sulfate  and  TDS  (all 
columns  tested),  and  zinc  (1  ore  and  1 
overburden  and  interburden  column) 
(SMI/BCI,  1995a).  Extracts  from  the  ore 
column  determined  to  be  acid  generating  also 
exceeded  drinking  water  quality  standards  for 
aluminum  and  copper. 

It  should  be  noted  that  extract  concentrations 
from  the  columns  typically  declined  with 
successive  flushings  of  the  sample  material  and 
for  some  parameters  including  manganese, 
selenium,  sulfate,  and  TDS,  extract 
concentrations  from  the  column  tests  were 
generally  higher  than  those  from  the  humidity 
cell  tests. 


Correlation  Between  Kinetic  Test  Data  and  Geologic 
Factors 

There  was  no  apparent  correlation  between  the 
humidity  cell  and  column  extract 
concentrations  and  either  sample  lithology  or 
degree  of  alteration.  A  weak  inverse 
correlation  was,  however,  observed  between 
manganese,  selenium,  and  sulfate  extract 
concentrations  and  NNP  values.  Also,  and 
perhaps  most  significant,  samples  with  total 
sulfur  concentrations  greater  than  0.9  percent 
produced  most  of  the  kinetic  test  extracts  that 
exceeded  drinking  water  quality  standards. 
Total  sulfur  concentration  was  consequently 
identified  as  the  primary  criterion  for  selective 
handling  of  overburden  and  interburden 
materials  during  mining  operations  (SMI/BCI, 
1995a). 

Finally,  it  is  important  to  note  that  the  kinetic 
tests  generally  indicated  a  lower  magnitude  of 
potential  impacts  than  did  the  static  tests.  One 
or  more  factors  could  account  for  this 
difference  including  reaction  kinetics  which 
limit  the  rate  of  sulfide  oxidation  and/or  the 
high  smectite  clay  content  of  the  highly  altered 
rocks  in  the  project  area.  The  latter  may  be 
significant  because  smectite  clays  are  capable  of 
adsorbing  significant  amounts  of  acid  and 
dissolved  constituents  (Runnells  and  Chermak, 
1994). 

3.5         SURFACE  WATER  HYDROLOGY 

For  surface  water  resources,  the  Study  Area 
corresponds  to  the  area  utilized  for  modeling 
project-related  surface  and  ground  water 
impacts  as  shown  by  Figure  3-7.  It 
encompasses  the  surface  drainage  basins  to  the 
east  and  west  of  the  Project  Area  but  excludes 
any  areas  to  the  north  of  Interstate  80.  The 
CEA  is  essentially  the  same  as  the  Study  Area 
and  encompasses  all  areas  which  fall  within  the 
potentially  affected  surface  water  drainage 
basins. 
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The  description  of  surface  water  hydrology 
presented  in  this  section  is  based  on  and 
summarizes  existing  published  studies  and  the 
results  of  site  meteorological  monitoring; 
evaluation  of  surface  drainage  patterns  using 
both  regional  USGS  mapping  and  aerial 
mapping  of  the  Project  Area  and  adjacent  areas; 
modeling  of  surface  drainage  flows;  field  spring 
and  seep  surveys;  research  of  surface  water 
rights  in  the  area;  and  sampling  and  analysis  of 
surface  water  flows  where  feasible. 

3.5.1     General  Surface  Water  Environment 

The  Project  Area  lies  on  and  near  the  northern 
Shoshone  Mountain  Range  crest,  which  acts  as 
a  drainage  divide.  Surface  drainage  from  the 
Project  Area  flows  to  two  separate  drainage 
basins;  the  Whirlwind  Valley  to  the  east 
(drainage  from  areas  east  of  the  divide);  and  the 
Reese  River  Valley  to  the  west  (drainage  from 
areas  west  of  the  divide).  About  7,620  acres  of 
the  Project  Area  (82.5  percent)  are  located  on 
the  eastern  side  of  the  drainage  divide  and  drain 
downslope  through  low  gradient  ephemeral 
drainages  to  Whirlwind  Valley.  About  1,620 
acres  of  the  Project  Site  (17.5  percent)  are 
located  on  the  western  side  of  the  divide  and 
drain  toward  the  Reese  River  Valley  through 
several  small  ephemeral  channels. 

Generally,  surface  flow  to  the  west  infiltrates 
into  the  extensive  alluvial  fan  deposits  at  the 
base  of  the  mountains  and  never  actually 
reaches  the  Reese  River. 

Climatological  factors  influence  the  surface 
water  regime  regionally  as  well  as  in  the  Project 
Area.  With  the  exception  of  snowmelt  runoff 
and  storm  events,  the  only  contribution  to 
surface  water  in  the  area  comes  from  springs 
and  seeps.  Discharge  from  the  springs  and 
seeps  is  lost  quickly  to  evapotranspiration  and 
infiltration,  and  rarely  results  in  sustained 
downgradient  flows.  Those  springs,  ponds,  and 
wells  known  to  exist  in  the  general  project  area 
are  listed  on  Table  3-3. 


3.5.2     Climatology 

The  mean  annual  precipitation  at  Beowawe  is 
8.26  inches  per  year  (in/yr)  based  on  43  years 
of  record  from  1949  to  1991  as  indicated  by 
Table  3-4.  In  recent  years  (1987  -  1991),  average 
precipitation  has  risen  slightly  to  9.33  in/yr.  In 
the  Study  Area,  precipitation  increases  with 
elevation  consistent  with  normal  regional 
precipitation  patterns  for  the  Basin  and  Range 
Province  of  northern  Nevada  (Maxey  and 
Eakin,  1949).  Based  on  a  widely  used  empirical 
relationship  for  estimating  precipitation  in 
mountainous  areas  in  Nevada  (Maxey  and 
Eakin,  1949),  the  distribution  of  precipitation 
with  varying  elevations  is  estimated  at: 

•  8.26  in/yr  below  5,000  feet  above  Mean  Sea 
Level  (AMSL) 

•  10.33  in/yr  between  5,000  and  6,000  feet 
AMSL 

•  12.39  in/yr  above  6,000  feet  MSL 

Precipitation  occurs  throughout  the  year,  but 
larger  and  more  frequent  storm  events  occur 
during  the  winter  months.  Average  annual 
snowfall  is  10  inches  at  Beowawe  (SMI/BCI, 
1995).  Site-specific  precipitation  data  have  been 
recorded  since  March  1992  at  a  monitoring 
station  at  an  elevation  of  approximately  4,880 
feet  within  the  Project  Area.  The  site-specific 
precipitation  data  is  summarized  by  Table  3-5. 

The  mean  annual  temperature  recorded  at  the 
Beowawe  meteorological  station  is  42.7°F, 
based  on  the  period  1988  through  1992.  July  is 
usually  the  hottest  month  of  the  year  and 
January  is  the  coldest.  Recorded  high  and  low 
temperatures  are  108°  and  -30°F  measured  at 
Beowawe  on  July  27,  1975  and  December  11, 
1972,  respectively.  Temperature  data,  including 
monthly  minimum  and  maximum 
temperatures,  have  been  recorded  by  the  on-site 
monitoring  station  during  the  period  from 
September  1991  through  August  1995  as 
summarized  by  Table  3-5. 
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TABLE  3-3 
SUMMARY  OF  PROJECT  AND  ADJACENT  AREAS  SPRINGS,  SEEPS,  WELLS,  AND  SURFACE  WATER  FEATURES 

Identification  Number 

Type  of  Feature 

Location 

WMU-001 

Well 

T32N  R47E  S32 

WMU-004 

Well 

T31N  R47E  S5 

WMU-002A 

Well 

T31N  R47E  S4 

WMU-006 

Well 

T31N  R47E  S4 

WMU-005 

Well 

T31N  R47E  S9 

WMU-003A 

Well 

T31IM  R47E  S16 

WMU-008 

Well 

T31N  R47E  S15 

WMU-007 

Well 

T31N  R47E  S10 

WMU-002B 

Well 

T31N  R47E  S4 

WMU-003B 

Well 

T31N  R47E  S16 

GFMC-1 

Well 

T31N  R47E  S54 

MCR-289 

Well 

T31N  R47E  S54 

MCR-328 

Well 

T31N  R47E  S54 

MCR-329 

Well 

T31N  R47E  S54 

MCR-330 

Well 

T31N  R47E  S54 

MCR-333 

Well 

T31N  R47E  S54 

MCR-334 

Well 

T32N  R47E  S33 

MCS-1 

Spring 

T31N  R47E  S4 

MCS-2 

Spring 

T31N  R47E  S4 

MCS-3A 

Spring 

T32N  R47E  S33 

MCS-3A  Upper  Pond 

Pond 

T32N  R47E  S33 

MCS-B 

Spring 

T32N  R47E  S33 

MCS-3B  Lower  Pond 

Pond 

T31N  R47E  S4 

MCS-4 

Spring 

T32N  R47E  S32 

MCS-6 

Spring 

T32N  R47E  S31 

MCS-7A 

Spring 

T32N  R47E  S31 

MCS-7B 

Spring 

T31N  R47E  S16 

MCS-8 

Spring 

T31N  R47E  S5 

MCS-10 

Spring 

T31N  R47E  S6 

MCS-1  OA 

Spring 

T32N  R47E  S31 

MCS-1  1 

Spring 

T32N  R47E  S31 

MCS-12 

Spring 

T32N  R47E  S31 

MCS-1  2A 

Spring 

T31N  R47E  S16 

MCS-8  Pond 

Pond 

T32N  R47E  S32 

MCS-A 

Spring 

T31N  R46E  S35 

MCS-B 

Spring 

T30N  R46E  S1 

MCS-C 

Spring 

T31N  R46E  S35 

MCS-D 

Spring 

T30N  R46E  S1 

MCS-E 

Spring 

T32N  R48E  S6 

MCS-G 

Spring 

T32N  R48E  S6 
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lAbLt  J-J 

SUMMARY  OF  PROJECT  AND  ADJACENT  AREAS  SPRINGS,  SEEPS,  WELLS,  AND  SURFACE  WATER  FEATURES 

Identification  Number 

Type  of  Feature 

Location 

MCS-H 

Spring 

T32N  R47E  S17 

MCS-I 

Spring 

T32ISI  R47E  S17 

MCS-J 

Spring 

T31N  R48E  S5 

WSO-1 

Well 

T31N  R48E  S5 

WSO-3 

Well 

T31N  R48E  S5 

WSP-1 

Well 

T31N  R47E  S26 

Windmill 

Well 

T31N  R48E  S10 

USGS-13 

Well 

T31N  R48E  S7 

AH-1A 

Well 

T31N  R48E  S7 

AH-1B 

Well 

T31N  R48E  S18 

AH-2A 

Well 

T31N  R48E  S18 

AH-2B 

Well 

T31N  R48E  S4 

AH-4A 

Well 

T32N  R48E  S4 

AH-4B 

Well 

T31N  R48E  S6 

AH-5A 

Well 

T31N  R48E  S6 

DH-5B 

Well 

T31N  R48E  S8 

AH-7A 

Well 

T31N  R48E  S8 

AH-7B 

Well 

T31N  R48E  S10 

AH-8A 

Well 

T31N  R48E  S10 

AH-8B 

Well 

T32N  R48E  S32 

DH-9 

Well 

T31N  R48E  S10 

DH-13 

Well 

T31N  R47E  S12 

DH-16A 

Well 

T31N  R48E  S12 

DH-17A 

Well 

T31N  R48E  S9 

DH-22A 

Well 

T32N  R49E  S5 

Connelly  #54 

Well 

T32N  R47E  S10 

USGS  #3 

Well 

T31N  R48E  S3 

DRI-B1 

Well 

T31N  R48E  S3 

DRI-B2 

Well 

T32N  R48E  S36 

DRI-B3 

Well 

T32N  R48E  S6 

DRI-B4 

Well 

T31N  R48E  S7 

DRI-B5 

Well 

T31N  R48E  S7 

DRI-B6 

Well 

T32N  R48E  S9 

DRI-B7 

Well 

T31N  R48E  S9 

DRI-B8 

Well 

T32N  R48E  S36 

D-4 

Well 

T32N  R48E  S25 

D-6 

Well 

T31N  R48E  S3 

D-8 

Well 

T32N  R48E  S36 

D-10 

Well 

T31N  R48E  S3 

D-12 

Well 

T32N  R48E  S36 
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SUMMARY  OF  PROJECT  AND  ADJACENT  AREAS  SPRINGS.  SEEPS,  WELLS.  AND  SURFACE  WATER  FEATURES 

Identification  Number 

Type  of  Feature 

Location 

D-13 

Well 

T31N  R48E  S7 

D-15 

Well 

T31N  R48E  S7 

D-21 

Well 

T31N  R48E  S9 

D-22 

Well 

T31N  R48E  S9 

D-24 

Well 

T31N  R48E  S12 

D-30 

Well 

T32N  R48E  S3 

P-5 

Piezometer 

T31N  R48E  S2 

P-6 

Piezometer 

T32N  R48E  S8 

U-1 

Well 

T31N  R48E  S18 

U-2 

Well 

T31N  R48E  S4 

U-4 

Well 

T31N  R47E  S12 

U-7 

Well 

T31N  R48E  S10 

U-8 

Well 

T31N  R48E  S9 

U-10 

Well 

T32N  R46E  S33 

Kurkowski 

Well 

T32N  R46E  S31 

Allen 

Well 

T32N  R46E  S6 

Bante  Mine  Pit 

Pond 

T31N  R46E  S25 

Chevron  Res  #2 

Well 

T31N  R47E  S27 

Chevron  Res  #3 

Well 

T31N  R47E  S27 

Chevron  Res  #4 

Well 

T31N  R47E  S27 

Magma  Min  #1 

Well 

T30N  R46E  S13 

Magma  Min  #2 

Well 

T30N  R46E  S13 

Sansinena 

Well 

T32N  R48E  S12 

Shoshone  Gravel  Pit 

Pond 

T33N  R48E  S33 
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TABLE  3-4 

CLIMATIC  DATA  -  BEOWAWE  STATION 

Month 

Average  Daily 

Maximum 

Temperature 

(°F) 

Average  Daily 

Minimum 
Temperature 

(°F) 

Mean  Monthly 

Precipitation 

(Inches) 

January 

41.7 

13.7 

0.68 

February 

46.8 

20.5 

0.58 

March 

53.1 

23.9 

0.73 

April 

63.7 

29.3 

0.79 

May 

72.6 

36.8 

1.11 

June 

80.1 

43.0 

0.85 

July 

91.0 

48.8 

0.30 

August 

89.4 

45.6 

0.48 

September 

80.4 

36.0 

0.52 

October 

69.6 

28.3 

0.61 

November 

55.0 

21.1 

0.81 

December 

42.3 

16.0 

0.80 

MEAN  YEARLY  TOTAL 

74.2 

31.6 

8.26 

Source:     SMI/BCI,  1995 
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TABLE  3-5 
CLIMATIC  DATA 

M 
SEPTEI 

Daily 

ULE  CANYON  J 
WBER  1991  -A 

Average  Daily 

5TATION 
UGUST  1995 

Average  Daily 

Mean  Monthly 

Mean  Monthly 
Relative 

Maximum 
Temperature 

Month 

Temperature 

Temperature 

Precipitation 

(Inches) 

Humidity 

(°F) 

(°F) 

(°F) 

January 

30.2 

49.6 

9.4 

1.02 

74.7 

February 

35.8 

54.8 

16.0 

0.87 

69.1 

March 

43.4 

64.9 

22.4 

0.96 

59.7 

April 

49.1 

72.5 

28.1 

0.90 

46.8 

May 

59.6 

79.4 

34.7 

2.33 

42.9 

June 

65.6 

88.3 

38.8 

0.45 

31.9 

July 

74.4 

93.4 

46.6 

0.19 

18.9 

August 

74.9 

98.7 

54.0 

0.28 

17.8 

September 

65.9 

92.6 

45.1 

0.15 

24.2 

October 

52.7 

83.8 

35.3 

0.63 

39.2 

November 

33.5 

62.2 

17.8 

1.43 

65.8 

December 

29.6 

51.4 

12.7 

0.43 

74.0 

MEAN  ANNUAL  TOTAL 

52.7 

76.1 

31.6 

9.64 

47.1 

Significant  evaporation  occurs  during  the 
warmer  months  of  April  through  October, 
averaging  50.2  in/yr  based  on  42  years  of 
record  for  the  Ruby  Lake  Station  near  Elko 
(Air  Sciences  Inc.,  1993).  Given  close 
correlation  between  temperature  and 
precipitation  data  for  Beowawe  and  Ruby  Lake, 
the  pan  evaporation  data  from  the  Ruby  Lake 
Station  are  inferred  to  be  applicable  for  the 
Project  Area.  Based  on  typical  Nevada  climatic 
conditions,  the  annual  pan  evaporation  rate  is 
estimated  at  62.5  in/yr  when  evaporative  losses 
during  the  winter  months  are  included 
(National  Oceanic  and  Atmospheric 
Administration  (NOAA,  1982a)).  Using  a  pan 
coefficient  of  0.72  to  relate  the  pan  data  to  lake 
evaporation  yields,  mean  annual  free  water 
surface  evaporation  rates  are  estimated  at 
approximately  45  in/yr  in  Whirlwind  Valley 
and  approximately  37  in/yr  at  the  mine  site 
(NOAA,  1982a  and  1982b;  SMI/BCI,  1995a). 


3.5.3     Regional  Surface  Water  Hydrology 

The  Project  Area  is  in  the  northern  Shoshone 
Mountains,  within  the  boundaries  of  Lander 
and  Eureka  Counties.  The  Humboldt  River,  a 
perennial  stream,  is  the  primary  drainage  for 
the  general  region  surrounding  the  Project 
Area.  The  headwaters  of  the  Humboldt  River 
originate  in  northeastern  Nevada,  north  of  the 
town  of  Wells.  The  Humboldt  River  flows  in 
a  westerly  and  southerly  direction  and 
terminates  in  the  Humboldt  Sink  located  in 
western  Nevada,  about  18  miles  southwest  of 
the  town  of  Lovelock,  Nevada.  The  Humboldt 
River  is  a  major  source  of  irrigation  water  in 
the  area. 

Major  perennial  tributaries  to  the  Humboldt 
River  in  the  general  project  vicinity  include 
Maggie  Creek,  Marys  Creek  and  Susie  Creek 
which  join  the  Humboldt  River  between  Carlin 
and  Palisade;  Rock  Creek  which  enters  the 
Humboldt  River  upstream  of  the  Town  of 
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Battle  Mountain;  and  the  Reese  River  which 
enters  the  Humboldt  downstream  of  Battle 
Mountain.  A  number  of  other  minor 
tributaries  flow  to  the  Humboldt  River, 
however,  these  tributaries  are  ephemeral 
flowing  only  for  short  periods  in  the  spring  in 
response  to  snowmelt  runoff  or  after  major 
local  summer  thunderstorms  (U.S.  Department 
of  Agriculture  -  Soil  Classification  System 
(USDA-SCS),  1980).  The  relationship  of  the 
Humboldt  River  to  its  major  tributaries  and  the 
locations  of  existing  stream  gaging  stations  are 
shown  by  Figure  3-7.  Stream  flow  data  for 
various  locations  along  the  Humboldt  River  in 
the  general  project  area  (USGS,  1994)  exists  for 
an  extended  period  of  record.  Documentation 
exists  for  the  following  gaging  stations: 

•  Humboldt  River  near  Carlin  (Carlin) 

•  Humboldt  River  at  Palisade  (Palisade) 

•  Humboldt  River  at  Dunphy  (Dunphy) 

•  Humboldt  River  at  Battle  Mountain  (Battle 
Mountain). 

The  Carlin  Station  is  approximately  5  miles 
upstream  of  the  confluence  of  Susie  Creek  with 
the  Humboldt  River.  The  average  discharge 
over  a  51-year  period  of  record  (1944  to  1994) 
is  369  cfs.  The  maximum  instantaneous 
discharge  was  recorded  as  8,250  cfs  on  May  17, 
1984  and  the  minimum  daily  mean  was 
recorded  as  0.2  cfs  on  August  9,  1959. 

The  Palisade  Station  is  approximately  0.5  mile 
downstream  of  the  Town  of  Palisade  and  about 
22  miles  upstream  of  Whirlwind  Valley  on  the 
Humboldt  River.  Flow  records  for  this  station 
are  available  for  the  periods  from  1902  to  1906, 
and  from  July  1911  to  the  present.  The  mean 
annual  discharge  is  390  cfs.  The  maximum 
instantaneous  peak  discharge  was  7,870  cfs  on 
May  13,  1984.  The  minimum  daily  mean 
discharge  was  2.0  cfs  on  August  25,  1931. 

The  Dunphy  Station  is  located  downstream  of 
the  confluence  of  Coyote  Creek  and  the 
Humboldt  River.  The  station  was  installed 
relatively   recently  and   records  are   available 


from  February  1991  to  the  present.  The 
average  discharge  over  a  3-year  period  of  record 
was  210  cfs.  The  maximum  instantaneous 
discharge  was  2,720  cfs  on  March  29,  1993,  and 
the  minimum  daily  mean  discharge  was  1.6  cfs 
on  August  13,  1992. 

The  USGS  operated  a  gaging  station  at  Argenta, 
15.5  miles  east  of  Battle  Mountain,  from 
February  1946  through  September  1982  when 
gaging  was  discontinued.  The  average  discharge 
for  this  37-year  period  of  record  was  336  cfs. 
The  maximum  discharge  was  6,000  cfs  on 
February  15,  1962  and  the  minimum  discharge 
was  0.17  cfs  on  September  28,  1981. 

The  Battle  Mountain  Station  is  located  two 
miles  north  of  Battle  Mountain  on  the 
Humboldt  River.  The  Reese  River  enters  the 
Humboldt  several  miles  downstream,  and  Rock 
Creek  enters  upstream  of  this  Station.  The 
average  discharge  at  the  Battle  Mountain  Station 
for  a  42  year  period  of  record  (May  1896  to 
December  1897,  March  1921  to  April  1924, 
October  1945  to  September  1981,  and  February 
1991  to  1994)  is  338  cfs.  The  maximum 
instantaneous  discharge  was  recorded  as  5,800 
cfs  on  May  3,  1952  and  the  minimum  daily 
mean  discharge  was  recorded  as  no  flow  during 
several  extended  periods  (August  through 
October  for  the  years  1948,  1949,  1959,  1981, 
and  1991). 

Average  monthly  flows  in  the  Humboldt  River 
near  the  Project  Area  are  lowest  during  the  late 
summer  and  early  autumn  months  of  August, 
September,  and  October.  Average  monthly 
flows  then  increase  slightly  through  late 
autumn  and  winter,  peaking  during  the  spring 
with  snowmelt  and  resulting  spring  runoff. 
Peak  discharge  normally  occurs  in  May  or  June, 
although  high  flows  have  occurred  from 
November  through  March  as  a  result  of  major 
thunderstorm  events  or  mixed  rain  and  snow 
(USGS,  1994).  Long-term  stream  flow 
monitoring  records  indicate  that  over  60 
percent  of  the  average  annual  flow  occurs 
during  spring  runoff  in  the  months  of  April, 
May,  and  June. 
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3.5.4      Project  Area  Surface  Water  Hydrology 

Drainage  Configuration 

Most  of  the  Project  Area  lies  on  the  eastern 
slope  of  the  northern  Shoshone  Mountains  and 
a  small  portion  extends  over  the  crest  on  the 
western  side.  Ten  small  ephemeral  drainages 
originate  along  the  ridge  in  the  western  portion 
of  the  Study  Area  as  shown  by  Figure  3-8. 
Four  of  these  are  small  unnamed  ephemeral 
drainages  which  drain  west  to  the  Reese  River 
Valley.  These  drainages  consist  of  about  four 
miles  of  steep  rocky  canyons  that  discharge 
onto  the  alluvial  fans  along  the  western  face  of 
the  Shoshone  Range.  As  the  streams  leave  the 
mountains,  they  disperse  into  several  smaller 
channels  and  lose  their  identity  as  individual 
streams.  Most  flows  infiltrate  into  the  alluvial 
fans;  only  flows  from  extreme  flood  events 
would  reach  the  Reese  River  approximately 
nine  miles  to  the  west.  Portions  of  the  four 
northern  unnamed  small  ephemeral  drainage 
basins  (Basins  Al,  A2,  Bl,  and  B2  on  Figure  3- 
8)  are  included  in  the  flood  hydrology  analysis. 
One  of  the  drainages  (Drainage  Basin  H) 
originating  on  the  ridge  forms  the  headwaters 
of  Water  Canyon,  draining  north  to  Boulder 
Valley.  This  drainage  drains  a  very  small  area 
and  would  not  be  affected  by  project 
operations. 

The  five  remaining  ephemeral  drainages,  which 
originate  on  the  ridgeline  (Drainage  Basins  El, 
Dl,  D3,  CI  and  C3  on  Figure  3-8),  join  with 
several  other  ephemeral  tributaries  originating 
on  the  eastern  slope  (Drainage  Basins  F,  E2,  E3, 
E4,  E5,  D2,  D4,  C2,  C4,  C5,  G,  and  I,  on 
Figure  3-8)  to  become  a  single  downstream 
watercourse  about  two  miles  east  of  the  Project 
Area  boundary.  This  single  water  course, 
which  retains  the  ephemeral  character  of  the 
small  tributaries,  enters  the  west  end  of 
Whirlwind  Valley  about  two  miles  farther 
downstream  and  disappears  as  a  distinct 
drainage  as  the  valley  widens  and  flattens  into 
a  playa. 

All  of  these  drainages  are  ephemeral,  although 
several  exhibit  intermittent  flows  for  short 
distances  immediately  downgradient  of  active 


springs  and  seeps.  Under  normal  flow 
conditions,  ephemeral  drainages  in  the  Project 
Area  do  not  have  a  direct  hydrologic 
connection  with,  and  do  not  contribute  flow 
to,  the  Humboldt  River.  Most  of  the  normal 
runoff  from  this  area  infiltrates  into  the  shallow 
surficial  soils  and  is  rapidly  lost  to 
evapotranspiration.  Larger  runoff  events  may 
result  in  increased  infiltration,  temporary 
ponding  in  playa  areas,  and  probably  provide 
some  recharge  to  the  local  ground  water  system 
(Olmstead  and  Rush,  1987). 

Elevations  range  from  7,320  feet  at  Argenta 
Peak  to  4,800  feet  along  the  western  toe  of  the 
northern  Shoshone  Range  in  the  Reese  River 
Valley,  and  to  about  4,700  feet  at  the  narrows 
in  the  Whirlwind  Valley.  Typical  drainage 
gradients  are  moderate  to  steep,  ranging  from 
approximately  four  percent  in  the  unnamed 
drainage  immediately  south  of  Mule  Canyon,  to 
approximately  eight  percent  in  the  drainage  east 
of  Water  Canyon  to  the  north  of  the  Project 
Area.  The  drainages  in  the  western  portion  of 
the  Project  Area  are  second-order  streams; 
Water  Canyon,  which  drains  a  small  area  in  the 
northern  portion  of  the  Project  Area  contains 
a  first-order  stream;  and  the  drainage  which 
collects  flows  from  the  ephemeral  tributaries  on 
the  eastern  slope  of  the  mountains  and 
discharges  to  Whirlwind  Valley  is  a  fourth- 
order  stream. 

Based  on  topographic  information  from  the 
USGS  The  Geysers,  Nevada  7.5  Minute  Quad 
Sheet  (Provisional  Edition,  1985),  surface  water 
flows  from  Mule  Canyon  and  the  other 
ephemeral  tributaries  in  the  immediate  project 
vicinity  terminate  in  the  Whirlwind  Valley  at 
about  elevation  4,670  feet,  approximately  five 
miles  west  of  the  Humboldt  River.  There  is  no 
defined  channel  shown  on  the  map  between 
this  drainage  terminus  and  the  Humboldt 
River.  The  five  mile  distance  was  measured 
along  a  line  from  the  terminus  in  a 
north/northeast  direction  to  the  location  where 
Coyote  Creek  appears  to  originate.  In  this 
area,  the  Coyote  Creek  channel  passes  through 
a  small  saddle  defined  by  two  4,670  foot 
contour  lines. 
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From  the  drainage  terminus  for  a  distance  of 
approximately  two  and  one-half  miles  to  the 
northeast,  the  mapped  topography  is  essentially 
flat  with  no  surface  flow  gradient  and  includes 
an  area  of  alkali  flats  about  4,000  feet  long. 

Hydroloqic  Analysis 

Given  the  ephemeral  nature  of  area  drainages, 
regular  monitoring  of  stream  flows  for  these 
drainages  was  not  feasible.  In  order  to 
characterize  potential  peak  flow  conditions  for 
these  drainages,  the  U.S.  Army  Corps  of 
Engineers  (COE)  HEC-1  computer  model  was 
used  to  estimate  the  peak  flows  resulting  from 
a  100-year,  24-hour  storm  event.  This  model 
utilizes  specific  drainage  basin  parameters  to 
predict  the  rainfall-runoff  relationship  for  each 
basin.  These  parameters  include  drainage  area, 
longest  basin  flow  length  (hydraulic  length), 
and  average  basin  slope.  The  HEC-1  model 
also  requires  an  estimate  of  lag  time,  which  is  a 
function  of  the  basin  hydraulic  length,  USDA- 
SCS  Curve  Number,  and  average  basin  slope. 
The  SCS  Curve  Number  is  dependent  upon  soil 
characteristics,  land  use  type,  and  antecedent 
moisture  conditions.  Higher  curve  numbers 
correspond  to  increased  runoff  (SMI/BCI, 
1995a). 

The  premining  drainage  basins  are  shown  on 
Figure  3-8.  Basin  input  parameters  used  in  the 
HEC-1  analyses  are  summarized  by  Table  3-6. 
The  calculated  peak  flow  resulting  from  the 
100-year,  24-hour  storm  event  which  would 
discharge  to  the  western  end  of  Whirlwind 
Valley  is  2,382  cfs.  The  corresponding  flow 
depth  would  be  approximately  0.31  feet.  Table 
3-7  summarizes  the  results  of  the  HEC-1 
analyses  for  all  drainage  basins  in  the  Study 
Area. 


•  2  springs  northeast  of  the  mine 

The  location  of  these  springs  are  shown  or 
referenced  on  Figure  3-9.  Springs  which  would 
potentially  be  impacted  by  mining  and  related 
activities  have  been  sampled  on  a  quarterly 
basis  since  March  or  April  1994.  Table  3-8, 
provides  a  list  of  the  springs  and  general 
information  on  spring  location,  availability  of 
discharge  and  water  quality  data,  and  current 
water  rights  and  use. 

Discharge  data  are  available  for  ten  springs. 
Discharge  measurements  are  summarized  in 
Table  3-9.  Review  of  this  table  indicates  that 
discharges  were  generally  highest  during  the 
spring  and  lowest  during  mid  to  late  summer, 
fall,  or  early  winter.  Spring  discharge  ranged 
from  0  (no  flow)  to  18.6  gpm.  Changes  in 
discharge  correspond,  and  are  probably  related 
to,  seasonal  variations  in  precipitation.  For 
reference,  precipitation  data  for  the  area  are 
summarized  by  Table  3-5. 

With  the  exception  of  four  sites,  the  springs 
monitored  in  the  Project  Area  exhibited 
perennial  flows  with  some  discharge  throughout 
the  year.  Springs  MCS-4  and  MSC-10  were 
intermittent  and  no  flow  was  observed  during 
October  1994  and  December  1994/January 
1995,  respectively.  Springs  MCS-5  and  MCS-6 
were  monitored  only  during  May  1994  and 
both  were  found  to  be  dry  at  that  time. 

Geologic  and  spring  discharge  monitoring  data 
suggest  that  springs  in  the  Project  Area 
probably  originate  under  one  of  the  following 
conditions  (SMI/BCI,  1995a): 

•  Where  the  ground  surface  intersects  the 
water  table 


3.5.5     Springs  and  Seeps 

Twenty-three  cold  water  (non-thermal)  springs 
have  been  identified  in  the  Project  Area 
including  (SMI/BCI,  1995a): 


•  At  or  near  the  contact  between  bedrock 
units  of  different  permeability 

•  Along    or    near    a    relatively    permeable 
bedrock  fault  or  fracture 


•  15  springs  at  or  near  the  proposed  mine 

•  4  springs  southwest  of  the  mine 

•  2  springs  north  of  the  mine 


•     From  vesicular  zones  in  local  volcanic  units 
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TABLE  3-6 

Basin 

Slope  Length 
(ft) 

Basin  Area 

Basin  Slope 

Weighted 
C 

Lag  Time 
(hrs) 

(sq  mi) 

(%) 

A1  Trib.  to 
Reese  Valley 

5042 

0.226 

21.12 

82 

0.237 

A2  Trib.  to 
Reese  Valley 

5212 

0.362 

14.64 

85 

0.264 

B1  Trib.  to 
Reese  Valley 

3693 

0.114 

17.06 

81 

0.212 

B2  Trib.  to 
Mule  Canyon 

6033 

0.265 

15.55 

81 

0.329 

C1  Trib.  to 
Mule  Canyon 

6544 

0.387 

12.10 

83 

0.373 

C2  Trib  to 
Mule  Canyon 

6425 

0.309 

12.44 

84 

0.350 

C3  Trib.  to 
Mule  Canyon 

5970 

0.392 

15.91 

83 

0.302 

C4  Trib.  to 
Mule  Canyon 

3646 

0.193 

11.38 

82 

0.249 

C5  Trib  to 
Mule  Canyon 

4094 

0.264 

10.75 

79 

0.309 

D1  Trib.  to 
Mule  Canyon 

9770 

0.863 

11.80 

80 

0.573 

D2  Trib.  to 
Mule  Canyon 

8427 

0.261 

5.58 

80 

0.740 

D3  Trib.  to 
Mule  Canyon 

8529 

0.451 

12.38 

82 

0.471 

D4  Trib.  to 
Mule  Canyon 

8774 

0.426 

6.19 

79 

0.749 

D5  Trib.  to 
Mule  Canyon 

3572 

0.048 

4.20 

81 

0.416 

E1  Trib.  to 
Mule  Canyon 

9872 

0.863 

11.83 

81 

0.559 

E2  Trib.  to 
Mule  Canyon 

5575 

0.225 

9.11 

76 

0.470 

E3  Trib.  to 
Mule  Canyon 

12514 

0.446 

12.39 

82 

0.640 

E4  Trib.  to 
Mule  Canyon 

1527 

0.058 

5.76 

75 

0.216 

E5  Trib.  to 
Mule  Canyon 

9602 

0.415 

10.32 

80 

0.604 

F  Trib.  to  Mule 
Canyon 

6681 

0.273 

14.59 

82 

0.357 

G  Trib.  to 
Mule  Canyon 

7072 

0.256 

4.24 

81 

0.715 

H  Trib.  to  Deer 
Canyon 

691 

0.056 

11.70 

84 

0.180 

I  Trib.  to  Mule 
Canyon 

17449 

2.655 

7.11 

81 

1.138 

Source:    SMI/BCI,  1995 
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TABLE  3-7 
PREMINING  PEAK  FLOWS  -  PROJECT  AREA 

Basin 

Node 

Premining  Peak  Flow 

Premining  Flow  Depth 

A1 

JA1 

168 

1.77 

A2 

JA2 

299 

2.09 

B1&2 

JB1&2 

230 

1.56 

C 

JC5 

958 

3.29 

D 

JD5 

779 

0.47 

E 

JE4&5 

780 

2.93 

F 

JF 

162 

1.52 

G 

JG 

91 

0.47 

H 

JH 

52 

1.28 

I 

Jl 

1515 

1.11 

C,  D,  G  &  I 

JCDGI 

2382 

0.31 

Source:    SMI/BCI,  1995 

Observed  seasonal  changes  in  discharge  suggest 
that  the  springs  are  fed  by  a  shallow  ground 
water  source.  Most  of  these  springs  occur  at, 
or  just  below,  the  local  ground  water  table. 
Springs  north  and  northeast  of  the  proposed 
mine  area  may  be  fed  by  perched  zones  as 
indicated  by  elevation  differences  between 
springs  and  inferred  ground  water  levels. 

3.5.6     Surface  Water  Quality 

Due  to  the  arid  climate,  and  ephemeral  nature 
of  area  drainages,  the  surface  water  quality  data 
available  for  the  Project  Area  is  limited.  Data 
are  available  from  three  regional  surface  water 
stations  on  the  Humboldt  River  and  a  nearby 
irrigation  canal.  Surface  water  quality  data  for 
the  Humboldt  River  area  were  reported  by 
Desert  Research  Institute  (DRI)  (DRI,  1979), 
Day  (Day,  1987),  and  the  USGS  (USGS,  1994). 
The  main  stem  of  the  Humboldt  River  has 
been  assigned  specific  water  quality  criteria  in 
the  form  of  numerical  standards  which  apply 
between  defined  control  points.  Each  standard 
is  set  to  protect  the  beneficial  use  which  is  most 
sensitive  with  respect  to  that  standard. 


Designated  beneficial  uses  for  the  Humboldt 
River  include: 


Irrigation 

Livestock  watering 

Aquatic  recreation 

Other  recreation 

Industrial  supply 

Municipal  and/or  domestic  supply 

Propagation  of  aquatic  life,  including  warm 

water  fisheries 

Propagation  of  wildlife 


Irrigation  return  flows  have  reportedly  affected 
the  quality  of  Humboldt  River  and,  as  a  result, 
the  State  of  Nevada  has  identified  TDS  and 
chloride  as  contaminants  of  concern  (SMI/BCI, 
1995a).  Annual  average  and  single  value 
effluent  standards  for  the  Humboldt  River  at 
the  Battle  Mountain  and  Palisade  gaging 
stations  have  been  established  at  425  and  520 
mg/1  for  TDS  and  50  and  70  mg/1  for  chloride, 
respectively  (NAC  445a.205,  1994).  In  addition, 
toxic  material  standards  have  been  adopted 
which  apply  to  all  designated  waters. 


DEIS 


Page  3-37 


Mule  Canyon  Mine 


LD 

c 

CD 

o 

CD 
IT) 

o 

cB 

Is 

.a 

co    ^ 

E 

to 

c 

CD 

3 
c 

c 

1   2 

a)  ca 

- 

E 
E 

o 
cd 

>-  j* 

CD     o 

5:  to 

cd 

c 

o 

o 
a 

CI 

o 
co 

ro 

co 

3 

?CN 
-   CD 

o 

q3 

5 

Q.  CD 
CO   LO 

M 

CD     E 

CD 
C 

CO 
0) 

CO 

o 

z 
E 

cd 

5 

CD 

1 

o 

CD     3 
CO    c 

o 

"S3 
E 

a. 
CO 

.tr  jz 

a3 

JZ 

a 

ro  J2 

o 

z 
< 

CO 

31 

CD 
> 

CD 
> 

co 

CD 
> 

co 

CD 
> 

CO 

CD 
> 

1/3 

CD 

> 

co 

CD 
> 

co 

CD 

> 

o 

z 

CD 

> 

o 

Z 

o 

2 

o 
z 

o 
Z 

O 

Z 

o 

z 

o 

z 

o 
z 

o 
z 

o 

z 

o 
z 

o 
z 

o 
z 

CD 

a> 

5 

ro 
§ 
o 

CD 

a. 

•^     (D 

UJ 

UJ 

co 

>  D 

00  Pi 

«5 

CO 

H  oc 

q    a) 

T3 
CD 

«     m 

<5  5 

jz   > 

CD 
> 

CD 
> 

CO 
CD 
> 

CO 
CD 
> 

CO 

CD 
> 

CO 

CD 

> 

co 

CD 

> 

o 
Z 

CD 

CO 
CD 
> 

o 
Z 

o 
Z 

o 
z 

o 
z 

CD 
> 

o 
z 

o 

z 

o 
z 

o 
z 

o 
z 

o 
z 

o 

z 

o 
z 

C 
CD 

a  < 

a. 

5 

to 

03 

c 

>- 
ce 

Q. 

< 

1M 

CO 

§ 

c 
o 

"CO 

2 

CO 

2  » 

cd 

-O 

o 

T3 

CD 

H- 

as 

IT 

.- 

._ 

.* 

— 

E 

c 

O 

Q. 

a- 

._ 

co 

+- 

D 

> 

§ 

E 

CD 

JZ 

_l 

_l 

< 

oc 

UJ 

a. 

(0 

c 

O   CD 

S 

C    00 

z 

UJ 

.2     CD 

c 

J 

ca    3 

c 
o 

•i  2 

Q,    O) 

,_ 

CN 

< 

<* 

co 

< 

CD 

00 

o 

< 
O 

- 

CN 

< 

CN 

< 

00 

a 

9 

UJ 

_ 

— 1 

CJ 

I 

E    & 

CO 

u 

CO 
U 

CO 

CJ 

CO 

CO 
CJ 

CO 

cj 

CO 

u 

CO 

(J 

CO 

u 

CO 

CJ 

CO 

CO 

u 

CO 
U 

CO 

CO 

u 

CO 

CO 

u 

CO 

CJ 

CO 

<j 

CO 

CJ 

2 

CO 

u 

CO 

cj 

CO 

CJ 

I  ■- 

CO  '</> 
0) 

O 

S 

^ 

2 

^ 

2 

2 

cj 

2 

2 

^ 

2 

2 

^ 

2 

2 

CD     | 

■o    > 

3     O 

il 

(0 

< 

(0 

a> 

CO 

a) 
< 

c 

to 
o 

o 
_l 

I 

e 

a) 

c 

i 

o 

< 
o 

c 

i 

s 
c 

i 

"5 

CO     CD 
CD     CJ 

o   o 

*     g 

J3     C 

"5 

CD 

c 

c 

i 

a 
3 

o 

JZ 

(0 
09 

CD     Q. 
1-  CO 

a 

JZ 

o 

JZ 

09 

o 

Z 

3 
O 
CO 

z 

O 

Z 

P^e  3-38 


D£/S 


Chapter  3  -  Affected  Environment 


0) 

r- 

^; 

CO 

P>> 

r- 

i- 

^ 

r^ 

LO 

q 

in 

6 

csi 

6 

o 

6 

6 

2 

6 

CO 

ro 

O) 

0) 

5 

a) 

,_ 

c 

3 

5 

00 

r-; 

CD 

CO 

<t 

CO 

2 

z 

r«. 

CD 

,_ 

LO 

rsi 

r-' 

6 

o 

^ 

CO 

p* 

1—1 

„ 

o> 

en 

o 

r- 

CO 

Oj 

CO 

2 

CO 

r^ 

q 

« 

,_; 

ro 

csi 

,J 

6 

6 

2 

rJ 

CO 

LO 

in 

05 

en 

"~ 

>. 



w 

I 

0 

a> 
5 

•* 

CO 

<N 

r«« 

Q 

CD 

Z" 

ro 

2 

LO 

o 

LO 

o 

z 

z 

z 

id 

cc 

a. 

V) 

— 

LO 
CO 
CO 

T3 
C 
10 

< 

1- 
o 

a)  ^ 

en   3 
a  .E 

1    I 

=  in 

co 

O 

ro 
6 

q 

CO 

6 

o 

6 

z 

!- 

6 

*fr 

LU 

3 

cc 
a 

■a    to 

CO 

CO 

«-; 

to 

Q 

LO 

2 

»■; 

LO 

q 

<u    c 

ro    o 

|1 

a  0) 
5  «" 

o 

"~ 

*~ 

o 

6 

z 

"~ 

6 

" 

LO 
CO 
CO 

en 

CO 
LU 

-1 
CO 

< 

1- 

cc 
O 

u. 

< 

5  I 

u 

CD 

(0 

q 

CO 

9 

r^ 

z- 

co 

Q 

z 

CO 
CO 

<o    >■ 

a 

UJ 

11 
«    c 

O     ID 

6 

6 

6 

z 

(0 
CO 

cc 

a>  -j 

CO 

< 

a 

(J 

x 

a 

o  2 

ro 
ro 

rs 

LO 

r^ 

CO 

9 

Q 

9 

ro 

CO 

9 

CO 
CO 

CO 

LL. 

o 

o 

6 

6 

6 

o 

2 

6 

o 

% 

> 
cc 

Lo 

< 

*  S 

CO 

CnI 

CO 

ro 

ro 

CO 
CO 

5 

C    05 
3    05 

->  r- 

Q 

^ 

I 

g 

9 

LO 

CO 

CO 

O 

5 

*~ 

o 

6 

6 

6 

6 

^-' 

— 

3 

o 

<0    05 

ro 

LO 

LO 

q 

9 

r^ 

CM 

ro 

,- 

00 

I 

CO 

_3 

03 

3 

ro 
E 

s  £ 

* 

O 

6 

"~ 

6 

co 

"~ 

r 

o 

in 

LO 
6 

LO 

6 

q 

LO 

9 

LO 

6 

z 

LO 

LO 
6 

LO 

O 

c 
(a 
to 

2  xi 

*^     IB 

V     > 

a)  jj 

ro    <n 

c 

■o 

■=  -9 

.2  — 

CO 

CO 

LO 

CO 

o 

CO 

<* 

o 

to    ® 

CO 

LO 

LO 

ps 

ro 

P> 

O) 

q 

O 

LO 

LO 

o 

CO 

en 

(5 

XI     O)    - 

co" 

CO 

CO 

CO" 

co" 

LO" 

LO" 

SI 

o 

tiroin 
£  .c    ro 
.row 

LU 

o 

rozen 
nsuffic 
Nodis 
Not  m 

c 

0 

CM 

< 

m 

CO 

CO 

ro 

»t 

r^ 

CO 

O 

< 

CO 

O 

2 

CO 

O 

CO 

O 

2 

CO 

o 

CO 

u 
5 

CO 

o 
5 

CO 
U 

z" 

CO 
U 
Z 

CO 

o 

5 

CO 

u 

z" 

W     3 

«    o 

z 

U-               ||       II 

n    '    o  5 
^  -  z  z 

a 

D£/S 


Page  3-39 


z 

z 

z 

z 
o 

Source     HYDRO-GEO 

R    45   E                                      R    46    E                                      R    47    E                                        R    48    E                                    R    49    E 

z 

CO 

z 
z 

CO 

z 
o 

CO 

LEGEND 

o 

1 

i 

PROJECT    AREA   BOUNDARY 
SPRING/SEEP   LOCATION 

o 

i 

•  J 

I 

1 

s 

f^-^'xj- 

Y 

3, 

T33N 

^5- 

1 

'/ 

jUr 

-JJJILv 

^o 

"V 

^ 

"I 

■? 

y^ 

h 

\ 

BATTLE    MOUNTS 

~\Hu 

r.boldt   ^ 

/ 

1 

a 

I 

/ 

1 

: 

i 

^V^ 

* 

kv-x 

1 

•« 

3, 

-/ 

1 

urn 

X 

31 1 

i* 

•c  a 

~4: 

JS-S 

" 

3S 

^ 

/J 

",N 

' 

6#1 

• 

J  «s 

\ 

2x 

r 

*»<"" 

4 

— 

"1 

' 

' 

» 

I 

/ 

^* 

•A 

•-'■ 

(306) 

/ 

/ 

/ 

^ 

£S- 

-s 

1 

1 

H" 

3e 

» 

1 

i 

00'     15,000' 

Ll^, 

.          |          <f 

r 

sc 

0            7,5 

peer 

/ 

MULE  CANYON  MINE 

FIGURE  3-9 

1  /•crescent  valley 

R   45   E                                    R   46   E                                     R   47   E                                      R   48   E                                  R   49   E 

LOCATION  OF  SPRINGS 
IN  THE  PROJECT  AREA 

Chapter  3  -  Affected  Environment 


These  standards  for  trace  elements,  metals,  and 
organic  compounds  apply  to  the  beneficial  uses 
of  Municipal  or  Domestic  Supply,  Aquatic  Life, 
Irrigation,  and  Watering  of  Livestock.  The 
applicable  standard  varies  with  respect  to  the 
beneficial  use. 

During  the  1994  water  year  (covering  the 
period  from  October  1993  through  September 
1994),  the  USGS  collected  and  analyzed  four 
water  quality  samples  at  Battle  Mountain  and 
two  at  Dunphy .Surface  water  samples  collected 
from  the  Humboldt  River  near  the  project  site 
were  moderately  alkaline,  with  pH  values 
ranging  from  8.2  to  8.9.  Surface  water 
temperatures  at  the  sampling  stations  ranged 
from  10.5  to  23  degrees  Celcius  (°C)  and  silica 
concentrations  ranged  from  24  to  34  milligrams 
per  liter  (mg/1).  Sodium  and  calcium  were  the 
dominant  cations  and  bicarbonate  was  the 
dominant  anion  measured  in  the  samples, 
indicating  a  sodium/calcium  bicarbonate  surface 
water  type.  TDS  and  chloride  concentrations 
were  somewhat  variable  and  ranged  from  237 
to  540  mg/1  and  7.7  to  35  mg/1,  respectively. 
Several  factors  probably  account  for  this 
variability  including  evaporation  during  dry 
months,  irrigation  return  flows,  and  increased 
runoff  during  the  wet  season.  The  highest  TDS 
and  chloride  concentrations  were  measured 
during  the  late  summer  when  stream 
temperatures  were  also  highest. 

Concentrations  of  other  parameters  measured  in 
the  surface  water  samples  were  also  variable, 
including  fluoride  and  boron.  Fluoride 
concentrations  ranged  from  <0.1  to  0.6  and 
boron  concentrations  ranged  from  0.16  to  0.42 
mg/1.  Limited  trace-element  data  were  available 
for  the  Humboldt  River  near  the  Project  Area. 
Available  data  show  that  trace  elements 
generally  occur  in  the  river  at  relatively  low 
concentrations  compared  to  area  ground  waters. 
Parameters  frequently  detected  above  laboratory 
detection  limits  included  arsenic  (0.005  to  0.01 
mg/1),  barium  (0.06  to  0.11  mg/1),  iron  (0.01  to 
0.02  mg/1),  lithium  (0.02  to  0.08  mg/1), 
manganese  (0.01  mg/1),  and  strontium  (0.24  to 
0.43  mg/1). 


3.5.7     Water  Rights  and  Use 

Surface  and  ground  water  rights  in  the 
immediate  Project  Area  are  summarized  in 
Table  3-10,  (RCI,  1995),  and  water  right 
locations  are  shown  on  Figure  3-10  (RCI,  1995). 

The  Hospah  Coal  Company  has  three  existing 
water  rights  permits  (Nos.  52586,  56400,  and 
56401)  on  file  with  the  Nevada  Division  of 
Water  Resources.  Permit  No.  52586  is  for  a 
ground  water  well  and  is  granted  for  3.0  cfs, 
not  to  exceed  20  acre-feet  annually.  Permits 
56400  and  56401  are  for  3.0  cfs,  not  to  exceed 
2,172  acre-feet  annually.  As  the  surface  owner 
and  current  holder  of  the  Hospah  Coal 
Company  water  rights  by  right  of  succession, 
SFPGC  has  filed  Application  Nos.  61312, 
61313,  and  61314  to  change  the  point  of 
diversion  for  existing  Permit  56401,  and 
Application  No.  61315  to  change  the  point  of 
diversion  for  existing  Permit  56400. 

These  applications  were  filed  with  the  Nevada 
Division  of  Water  Resources  in  July  1995  and 
approvals  are  currently  pending.  In  addition  T. 
Sansinena,  a  local  landowner,  has  filed  two 
water  rights  applications  (Nos.  56395,  and 
56921)  which  are  also  currently  pending. 

Existing  water  use  in  the  general  project  area  is 
for  irrigation,  stock  watering,  and  geothermal 
energy.  Other  water  rights  and  uses  in  the 
general  project  vicinity  include  several  deep 
geothermal  wells  in  Sections  17  and  18,  T31N, 
R48E,  and  the  southeast  quarter  of  Section  13, 
T31N,  R47E;  a  shallow  ground  water  well  in 
Section  26,  T31N,  R47E  where  a  windmill  is 
used  to  pump  water  for  stock  watering;  a 
ground  water  well  in  Section  32,  T32N,  R48E 
which  is  also  used  for  stock  watering;  and 
several  shallow  alluvial  wells  along  the 
Humboldt  River  which  provide  irrigation 
water. 
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3.6         GROUND  WATER  HYDROLOGY 

For  ground  water  resources,  the  Study  Area 
corresponds  to  the  area  utilized  for  modeling 
project-related  surface  and  ground  water 
impacts  as  shown  by  Figure  3-11,  and 
encompasses  the  ground  water  basin  to  the  east 
and  a  shallow  ground  water  zone  to  the  west  of 
the  Project  Area. 

The  description  of  ground  water  hydrology 
presented  in  this  section  is  based  on  and 
summarizes  existing  published  studies  and  the 
results  of  site  meteorological  monitoring; 
documentation  of  ground  water  occurrence  and 
flows  in  exploration  drillholes;  data  from 
drilling,  installation,  and  testing  of  ground 
water  wells  in  the  area;  ground  water  sampling 
and  analysis  data;  field  spring  and  seep  surveys; 
extensive  ground  water  flow  characterization 
and  modeling;  and  research  of  ground  water 
rights  in  the  area. 

3.6.1     Regional  Hydrogeology 

The  Project  Area  is  in  the  Nevada  portion  of 
the  Basin  and  Range  Physiographic  Province. 
This  arid  to  semiarid  region  has  low 
precipitation,  high  evaporation,  and  the  major 
river  systems  all  drain  to  closed  basins.  The 
Project  Area  lies  within  the  16,000  square  mile 
Humboldt  River  basin  subregion  which  drains 
to  the  Humboldt  Sink  and  could  potentially 
affect  two  hydrographic  areas;  the  Lower  Reese 
River  Valley  and  Whirlwind  Valley. 

In  the  Humboldt  River  basin,  ground  water 
typically  occurs  in  one  of  the  following 
regional  hydrogeologic  units: 

Valley  fill  deposits 

Volcanic  rocks 

Clastic  sedimentary  rocks 

Carbonate  rocks 

Intrusive  and  metamorphic  rocks 

Only  the  valley  fill  deposits  and  carbonate  rock 
units  form  major  aquifers,  with  the  potential 
for  well  yields  from  100  to  2,000  gpm.  The 
other  hydrogeologic  units  typically  yield  less 
than  10  gpm  to  wells.    It  is  important  to  note 


that  well  yields  for  all  units  can  increase 
significantly  where  highly  fractured  bedrock 
zones  exist.  The  first  two  hydrogeologic  units 
listed  above  are  the  principal  units  of  interest 
relative  to  the  Project  Area. 

The  regional  hydrogeologic  units  are  subdivided 
into  a  series  of  local  hydrostratigraphic  units 
with  distinct  characteristics  as  illustrated  by 
Figure  3-11.  The  following  hydrostratigraphic 
units  have  been  identified  in  the  Project  Area 
(SMI/BCI,  1995a). 


Alluvium 

Upper  Tertiary  effusive  sequence 

Capping  Basalts 

Dunphy  Pass  Formation 

Beowawe  Formation 

Horse  Heaven  Formation 
Lower  Tertiary  flow  sequence 

Beacon  Light  Formation 
-      Red  Cliffs  Member 

Late  Mule  Canyon  Formation 

Lapilli-Ash  Tuff 

Early  Mule  Canyon  Formation 
Paleozoic  Basement 


The  local  hydrostratigraphy  as  defined  in  the 
vicinity  of  the  proposed  mine  pits  consists  of  11 
units  as  shown  on  Figure  3-12.  Because  ground 
water  flow  is  primarily  influenced  by  the 
physical  characteristics  and  morphology  of  the 
bedrock  geologic  units,  the  boundaries  of  the 
local  hydrostratigraphic  units  closely  match  the 
boundaries  of  geologic  formations.  The 
surficial  deposits  that  comprise  the  uppermost 
hydrostratigraphic  unit  are  generally  referred  to 
as  alluvium  even  though  they  typically  include 
the  thin  veneer  of  locally  derived  colluvium  and 
alluvial  and  eolian  sediments  in  the  gullies  and 
major  canyons  extending  up  the  mountain 
slopes. 

The  lower  flow  units  of  the  Mule  Canyon 
Formation  and  the  Oligocene  Caetano  Tuff  are 
grouped  into  a  single  hydrostratigraphic  unit 
that  defines  the  base  of  the  Tertiary  volcanic 
rocks  in  the  area  of  the  proposed  mine  pits. 
This  unit  consists  largely  of  medium  to  coarse- 
grained basaltic  andesites  interbedded  with 
laminated  lacustrine  sedimentary  rocks. 
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3.  DASHED   LINES    INDICATE    EROSIONAL    UNCONFORMITIES 

4.  VERTICAL    EXAGGERATION    NOT    TO    SCALE 


'£     Source:  SMI/BCI.    1995a 


MULE  CANYON  MINE 


FIGURE   3-12 

REGIONAL 
HYDROSTRATIGRAPHY 


Mule  Canyon  Mine 


Where  it  has  not  been  eroded  away,  the 
Caetano  Tuff  is  represented  by  a  thin  basal 
layer  of  moderately  sorted  gravels  interbedded 
with  rhyolitic  tuffs. 

The  lower-most  hydrostratigraphic  unit  is 
represented  by  the  Paleozoic  basement  complex 
throughout  this  area.  The  Paleozoic  rocks 
exposed  along  the  western  slope  of  the  northern 
Shoshone  Mountain  Range,  the  Malpais  Rim, 
and  east  of  Dunphy  Pass  consist  chiefly  of  the 
siliceous  siltstones  of  the  Valmy  Formation 
which  contain  significant  amounts  of  quartzites, 
sandstones,  bedded  cherts,  and  siliceous 
sandstones,  bedded  cherts,  and  siliceous 
conglomerates. 

A  more  detailed  description  of  these 
hydrostratigraphic  units  can  be  found  in  the 
project  hydrogeology  report  (SMI/BCI,  1995a). 

3.6.2     Site  Hydrogeologic  Characteristics 

Ground  water  occurs  primarily  in 
unconsolidated  valley  fill  deposits  (alluvium) 
and  volcanic  bedrock  (upper  and  lower  Tertiary 
sequences).  Presented  below  is  a  description  of 
these  hydrostratigraphic  units  as  well  as  the 
characteristics  of  the  Beowawe  geothermal 
system  which  occurs  in  the  eastern  portion  of 
Whirlwind  Valley. 

Alluvial  Aquifers 

Valley  fill  aquifers  occur  in  the  Reese  River, 
Boulder,  and  Whirlwind  Valleys.  Locally, 
thicknesses  of  these  aquifers  can  reach  up  to  500 
feet.  Only  the  valley  fill  aquifers  in  Whirlwind 
Valley  would  be  potentially  affected  by  the 
Mule  Canyon  project  and  are  considered  here. 

Ground  water  characteristics  within  the 
Whirlwind  Valley  basin  were  defined  through 
extensive  investigations  conducted  to  evaluate 
and  complete  development  plans  for  the 
Beowawe  geothermal  resource  (Oesterling, 
1962;  Marine  et  al  1974;  Garside  and  Shilling, 
1979;  Zoback,  1979;  Iovenitti  1980;  Chevron, 
1985;  and  Olmsted  and  Rush,  1987).  The 
Whirlwind  Valley  is  a  structurally  controlled 
basin  extending  from  its  western  limit,  which  is 


approximately  two  miles  east  of  the  eastern 
project  boundary,  to  the  Humboldt  River 
approximately  eight  miles  northeast  of  the 
Project  Area.  The  Whirlwind  Valley  basin  is 
divided  into  two  subbasins,  an  eastern  and 
western  subbasin,  by  a  surface  expression  of  the 
Dunphy  Pass  Fault  designated  locally  as  the 
Narrows  which  crosses  the  valley  in  a  north- 
south  direction.  The  eastern  subbasin  contains 
coarse  sediments  deposited  by  the  Humboldt 
River  at  a  time  when  its  channel  extended 
farther  to  the  west.  The  western  subbasin, 
which  receives  surface  drainage  from  the 
Project  Area,  contains  unconsolidated  outwash 
sediments  from  the  eastern  slope  of  the 
Shoshone  Mountains  up  to  500  feet  thick 
(Zoback,  1979).  A  schematic  hydrogeologic 
cross-section  through  the  Whirlwind  Valley 
showing  conceptual  hydrogeologic  relationships 
is  shown  on  Figure  3-12. 

Ground  water  in  the  unconsolidated  sediments 
of  the  western  Whirlwind  Valley  subbasin 
occurs  in  two  distinct  aquifers;  a  near-surface 
unconfined  aquifer;  and  a  deeper  confined 
aquifer.  The  confining  layer  between  the  two 
aquifers  is  composed  of  low  permeability  silts 
and  clays.  The  unconfined  aquifer  also  extends 
into  the  eastern  subbasin.  The  depth  to  water 
in  the  unconfined  aquifer  was  measured  in 
several  shallow  wells  (B-2,  B-6,  B-8,  U-l,  U-2 
and  WSO-3)  and  ranges  from  5  to  10  feet  below 
the  ground  surface  in  portions  of  the  subbasin. 
The  deeper  confined  aquifer  is  composed 
primarily  of  basal  gravels  and  the  ground  water 
contained  in  this  aquifer  is  under  pressure.  The 
potentiometric  surface  of  this  aquifer  was  100 
feet  above  ground  surface  in  well  WSP-1, 
located  in  Section  8,  T31N,  R48E  at  the  time 
aquifer  testing  was  conducted  (ESI,  1992).  The 
direction  of  ground  water  flow  in  the 
unconfined  aquifer  follows  the  local 
topography,  with  a  slight  gradient  to  the 
northeast. 

The  hydraulic  properties  of  the  valley  fill 
aquifers  were  evaluated  and  characterized  by 
several  investigators  (ESI,  1992;  DRI,  1979).  In 
the  unconfined  alluvial  aquifer,  reliable 
hydraulic  conductivity  estimates  can  be  made 
from  well  yield  relationships  as  documented 
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through  a  number  of  historic  aquifer  tests 
performed  by  previous  investigators.  Hydraulic 
conductivities  as  measured  in  the  unconfined 
alluvium  vary  by  approximately  two  orders  of 
magnitude  as  indicated  by  Table  3-11. 

In  the  western  subbasin  of  the  Whirlwind 
Valley,  the  hydraulic  conductivity  of  the 
unconfined  alluvium  tends  to  be  lower  (K  =  9.6 
ft/day)  than  it  is  in  the  eastern  subbasin 
(K  =  24.2  ft/day).  This  variation  in  hydraulic 
conductivity  results  from  finer-grained,  less 
permeable  alluvial  deposits  west  of  the  narrows 
than  in  the  eastern  subbasin.  The  alluvial 
aquifer  in  the  eastern  subbasin  exhibits 
considerably  higher  permeabilities  (up  to  165 
feet  per  day  (ft/day))  in  areas  where  coarser- 
grained,  well-sorted  gravels  and  sands  have  been 
deposited  by  the  Humboldt  River. 


The  hydraulic  conductivity  of  the  confined 
alluvial  aquifer  in  the  western  Whirlwind 
Valley  is  approximately  13.7  ft/day.  The 
hydraulic  conductivity  of  this  aquifer  was 
calculated  from  a  pressure  drawdown  test 
conducted  at  flowing  well  WSP-1  (ESI,  1992), 
and  a  pump  test  conducted  in  well  DRI-B5 
(DRI,  1979).  Previous  studies  (DRI,  1979) 
indicated  that  the  transmissivity  of  the 
unconfined  shallow  alluvial  aquifer  in  western 
Whirlwind  Valley  is  approximately  1,200  square 
feet  per  day  (ftVday),  and  the  transmissivity  of 
the  unconfined  eastern  Whirlwind  Valley 
aquifer  is  approximately  24,000  ftVday. 
Aquifer  recharge  occurs  from  precipitation  and 
limited  infiltration  and  seepage  from  the 
ephemeral  streams  which  drain  to  Whirlwind 
Valley  from  the  west. 


TABLE  3-11 
ESTIMATED  HYDRAULIC  PROPERTIES  OF  ALLUVIAL  AQUIFERS 

Storage  Factor 
(unitless) 

Source 

Aquifer  Unit 

Conductivity 

(ft/day) 

Storativity 

Specific  Yield 

Unconfined 

Alluvium 

West  Whirlwind  Valley 

K  geom  -  9.6 
K  max  =  35 

K  min  =  1 .5 

0.10 

1,  2 

Unconfined 

Alluvium 

Undifferentiated 

K  geom  =  24.2 
K  max  =  165 
K  min  =  1.7 

0.10 

3,  4 

Aquitard 

West  Whirlwind  Valley 

0.004 

2  x  1 0 4 

0.10 

5 

Confined  Alluvium 
West  Whirlwind  Valley 

K  geom  =  13.7 
K  max  =  15.8 
K  min  =  11.9 

2x10" 

0.10 

5,  6,  7 

Notes: 

Under  the  heading  "Source"  the  first  number  refers  to  the  basis  for  the  hydraulic 
conductivity  values  presented  while  subsequent  numbers  denote  references  for  storativity 
and  specific  yield  values. 

1 .  ESI  (1 992)  aquifer  test  observed  at  WSO-1 

2.  DRI  (1979)  aquifer  tests  conducted  in  B6,  B7  and  B8 

3.  DRI  (1979)  aquifer  tests  conducted  in  B1,  B2,  B3  and  B8 

4.  Interpreted  from  drillers  tests  (DRI)  1979 

5.  Estimated  value 

6.  Interpreted  from  ESI  (1991)  aquifer  test  observed  at  WSO-1 

7.  DRI  (1979)  aquifer  test  conducted  in  B-5 
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Substantial  recharge  to  the  alluvial  aquifer  from 
perennial  stream  flow  occurs  over  much  of  the 
year  in  the  extreme  eastern  portion  of 
Whirlwind  Valley  and  north  and  east  of 
Whirlwind  Valley  near  the  Humboldt  River. 
Aquifer  recharge  within  Whirlwind  Valley  was 
calculated  by  Olmsted  and  Rush  (1987)  and 
SMI/BCI  (1995a).  Olmsted  and  Rush's 
calculations  are  based  on  the  assumption  that 
the  ground  water  basin  is  approximately  70.7 
square  miles  and  that  infiltration  into  the 
ground  water  system  ranges  from  0  to  15 
percent  of  annual  precipitation,  depending  on 
the  land  surface  elevation.  Below  an  elevation 
of  5,000  feet,  recharge  was  assumed  to  be  zero. 
Based  on  these  assumptions,  mean  annual 
recharge  for  the  entire  basin  was  calculated  as 
4.5  percent  of  the  average  annual  precipitation 
(10.6  inches),  which  corresponds  to 
7.77  xl07ftVyear  or  1,106  gpm. 

According  to  Olmsted  and  Rush  (1987),  ground 
water  discharge  from  Whirlwind  Valley  occurs 
in  the  following  forms: 


•     Evapotranspiration 
discharge 


65.4     percent     of 


•  Springs  -  5.6  percent  of  discharge 

•  Outflow  to  the  Humboldt  River  Valley  -15 
percent  of  discharge 

•  Outflow  to  the  lower  Crescent  Valley  -  14 
percent  of  discharge 


recharge  and  discharge  of  20  percent. 
According  to  SMI/BCI  (1995a)  discharge  from 
the  Whirlwind  Valley  ground  water  subbasin 
occurs  in  the  following  forms: 


Evapotranspiration 
discharge 


71.6     percent     of 


•  Well  pumping  -  21.3  percent  of  discharge 

•  Discharge  to  Humboldt  River  -  6.8  percent 
of  discharge 

•  Discharge  to  Boulder  Valley  -  0.3  percent 
of  discharge 

Although  both  referenced  water  balance  studies 
used  different  approaches  and  assumptions,  the 
results  are  similar. 

Volcanic  Bedrock  Aquifer 

The  area  where  the  proposed  mine  pits  and 
most  of  the  related  mine  facilities  would  be 
located  is  underlain  by  a  thick  sequence  of 
volcanic  rocks.  Ground  water  occurs  in  the 
volcanic  rocks  primarily  in  vesicular  zones  and 
zones  of  secondary  permeability  associated  with 
fracture  networks.  Ground  water  flow  is 
governed  by  the  local  topography  and 
structural  features.  The  general  direction  of 
ground  water  flow  follows  the  hydraulic 
gradient  as  indicated  by  ground  water  elevation 
contours  on  Figure  3-13,  and  generalized  flow 
arrows  on  Figure  3-12. 


The  calculated  ground  water  budget  for  the 
Whirlwind  Valley,  as  presented  by  Olmsted  and 
Rush  (1987),  shows  an  imbalance  between 
recharge  and  discharge,  with  recharge  being  24 
percent  less  than  the  calculated  discharge. 

SMI/BCI  (1995a)  also  calculated  the  water 
balance  for  the  general  Project  Area.  In  their 
study,  the  Project  Area  was  divided  into  three 
subsystems;  Whirlwind  Valley,  Boulder  Valley, 
and  Reese  River  Valley.  The  calculation  of 
water  balance  for  the  Whirlwind  Valley 
Subsystem,  with  an  area  of  82.3  square  miles, 
indicated  a  recharge  of  1,408  gpm  and  discharge 
of    1,683    gpm,    with    a    difference    between 


Depth  to  ground  water  in  the  bedrock  aquifer 
was  measured  using  numerous  exploration 
boreholes,  monitoring  wells,  and  test  wells. 
Springs  and  seeps  on  both  the  east  and  west 
slopes  of  the  northern  Shoshone  Range  also 
provided  an  indication  of  the  local  ground 
water  table  of  the  bedrock  aquifer  at  several 
points  in  and  surrounding  the  Project  Area. 
Depth  to  ground  water  from  the  ground  surface 
ranges  from  zero  at  the  spring  locations  to  125 
feet  at  bedrock  well  MCR-330. 
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Recharge  to  the  bedrock  aquifer  originates  from 
direct  infiltration  of  precipitation.  Recharge 
potential  within  the  area  of  the  proposed  pits  is 
influenced  by  greater  precipitation  at  the  higher 
elevation  and  the  weathered  nature  of  surficial 
material.  The  recharge  area  is  also  limited  due 
to  the  proximity  of  this  area  to  the  drainage 
divide  formed  by  the  crest  of  the  northern 
Shoshone  Range  as  shown  on  Figure  3-13. 

Discharge  from  the  bedrock  aquifer  within  the 
Project  Area  occurs  from  springs,  through 
evapotranspiration,  and  as  recharge  to,  and  flow 
within,  the  lower  bedrock  units  in  the 
Whirlwind  Valley  basin.  Estimated  recharge 
and  discharge  volumes  for  the  Whirlwind 
Valley  ground  water  basin  were  summarized  in 
the  previous  description  of  the  alluvial  aquifer 
system. 

Bedrock  permeability  is  dominated  by  flow 
through  fractures  and  vesicular  zones  in  the 
bedrock     matrix.  Hydraulic     parameters 

(hydraulic  conductivity,  transmissivity,  and 
storage)  for  the  bedrock  aquifer  were 
characterized  through  a  series  of  pumping  tests, 
packer  permeability  tests,  observations  of  water 
levels  and  discharge  into  the  exploration  adit, 
and  specific  capacity  tests  performed  in  wells 
and  during  drilling  of  exploration  boreholes. 
The  estimated  hydraulic  properties  of  the 
bedrock  aquifer  unit  are  presented  in  Table  3- 
12.  The  results  of  aquifer  testing  and 
characterization  indicate  hydraulic  conductivity 
values  ranging  from  0.01  to  24.0  ft/day. 
Ground  water  flow  in  the  west-east  direction 
within  the  ore  zone  is  evidently  influenced  by 
the  presence  of  clay  alteration  zones.  These 
clay  alteration  zones  are  less  permeable  than 
the  adjacent  rock  units  and  tend  to  locally 
increase  the  hydraulic  gradient  resulting  in  a 
"stepped"  ground  water  surface  and  locally 
perched  ground  water  conditions  with  localized 
discharge  of  ground  water  through  surface  seeps 
and  springs. 

Values  of  the  storage  coefficient  for  the  bedrock 
aquifer  were  obtained  during  a  pumping  test  in 
well  MCR  289.  Results  of  the  pumping  test  in 
this  well,  with  observation  wells  MCR  328, 
MCR  329,  and  MCR  330,  indicated  storativity 


in  a  range  from  lxlO6  to  3.5xl03.  These 
values  are  representative  of  a  confined  or 
semiconfined  aquifer.  The  results  of  the 
pumping  tests  were  presented  in  several  reports 
(ESI,  1992a;  SMI/BCI,  1995). 

Beowawe  Geothermal  System 

The  Beowawe  geothermal  system  is  in 
Whirlwind  Valley  southeast  of  the  Mule 
Canyon  Project  Area.  This  system  is  one  of 
the  highest  temperature  hydrothermal  areas  in 
Nevada.  The  Beowawe  geothermal  system  is 
located  in  a  structurally  complex  region,  along 
the  Oregon-Nevada  lineament  rift  zone  and  the 
Roberts  Mountain  thrust.  Locally,  three  sets  of 
faults  trending  N  55-75  degrees  E,  N  15-30 
degrees  W,  and  due  east  appear  to  control  the 
geothermal  system.  The  main  upward  conduit 
for  hydrothermal  fluids  within  this  system  is 
related  to  the  N  15-30  degrees  W  trending 
Dunphy  Pass  fault  zone  which  includes  the 
White  Canyon,  Dunphy,  and  Narrows  faults. 
The  Dunphy  Pass  fault  zone  is  an  expression  of 
the  Oregon-Nevada  lineament  (Olmsted  and 
Rush,  1987).  The  N  75-80  degrees  E  fault  zone 
is  also  an  important  conduit  for  upward 
hydrothermal  flows  and  includes  the  Whirlwind 
and  the  Malpais  faults  along  which  the 
Beowawe  Geyser  issues. 

The  deep  circulating  hydrothermal  water  and 
the  shallow  ground  water  in  the  Quaternary 
deposits  and  Tertiary  volcanic  and  sedimentary 
rocks  were  considered  by  some  authors  to  be 
part  of  a  single  ground  water  system  (Garside 
and  Schilling,  1979).  The  quality  of  the 
geothermal  waters,  however,  is  distinctly 
different  from  the  non-thermal  waters  and 
suggests  different  aquifer  systems.  The  total 
dissolved  solids  concentration  of  the  thermal 
waters  is  much  greater  than  that  of  the  non- 
thermal waters  (average  300  to  1,100  mg/1). 
This  reflects  a  high  silica  concentration,  the 
result  of  contact  with  more  soluble  material  or 
longer  residence  time.  The  greater  percentage 
of  sodium  in  thermal  water  (>90  percent 
compared  to  50  percent  in  non-thermal  water) 
may  indicate  cation  exchange  if,  in  fact,  the 
thermal  and  non-thermal  water  share  a 
common  source  (Olmsted  and  Rush,  1987). 
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TABLE  3-12 
ESTIMATED  HYDRAULIC  PROPERTIES  OF  BEDROCK  AQUIFER  UNITS 

IN  THE  PROPOSED  MINE  PIT  AREAS 

Source 

Hydraulic 

Storage  Factor 
(unitless) 

Aquifer  Unit 

Conductivity 
(ft/day) 

Storativity 

Specific  Yield 

Capping  Basalts 

0.4 

5  x  1 0 4 

0.01 

1,  5 

Dunphy  Pass  Fm. 

0.4 

5  x  1 0  4 

0.01 

1,  5 

Beowawe  Fm. 

0.4 

5x10" 

0.01 

1,  5 

Horse  Heaven  Fm. 

0.4 

5  x  1 0 4 

0.01 

1,  5 

Beacon  Light  Fm. 

0.4 

5  x  1 0 4 

0.01 

1,  5 

Red  Cliffs  Member 

0.014 

5  x  1 0 4 

0.01 

2,  5 

Late  Mule  Canyon  Formation  Flows 

2.1 

0.4 

10.7 

20.9 

24.0 

5  x  1 0 4 

0.02 

3 

1 
4(a) 
4(b) 
4(c) 

Lapilli-Ash  Tuff 

0.1 

5  x  1 0 4 

0.01 

1,  5 

Early  Mule  Canyon  Formation  Flows 
and  Lake  Beds 

0.5 

5  x  1 0  4 

0.01 

5,  6 

Paleozoic  Basement 

0.005 

5x104 

0.01 

5 

Notes: 

Under  the  heading  "Source"  the  first  number  refers  to  the  basis  for  the  hydraulic  conductivity 
values  presented  while  subsequent  numbers  denote  references  for  storativity  and  specific  yield 
values. 

1 .  WMU-004  aquifer  test  (SMI/BCI,  1 995a) 

2.  WMU-005  aquifer  test  (SMI/BCI,  1995a) 

3.  Equivalent  hydraulic  conductivity  (calculated) 

4.  Measured  in  vesicular  zones  encountered  at  (a)  MCR-289  (b)  MCR-330  and  (c)  MCR-328 
(ESI,  1993) 

5.  Estimated  value 

6.  Adapted  from  Chevron  drill  stem  test  conducted  in  Beowawe  85-18  exploration  well. 

In  addition,  isotope  data  presented  by  SMI/BCI 
(1995a)  suggest  that  the  source  of  water  for 
these  aquifer  systems  is  different.  There  is 
evidence,  as  described  in  Section  3.6.4,  that 
ground  water  historically  discharged  from  the 
geothermal  system  via  wells  and  geysers  mixed 
with  shallow  ground  waters,  locally  altering  the 
chemistry  of  the  valley  fill  aquifers. 

The  source  of  recharge  to  the  Beowawe 
geothermal  system  is  believed  to  be 
precipitation  at  higher  elevations  in  the 
northern  Shoshone  Range  to  the  north  and 
west.   In  addition,  limited  recharge  may  result 


from  infiltration  of  ephemeral  stream  flow 
which  comes  in  contact  with  rock  outcrops, 
faults,  or  fracture  zones  along  canyons  on  the 
eastern  slope  of  the  northern  Shoshone  Range. 

A  general  water  balance,  developed  by  Garside 
and  Schilling  (Garside  and  Schilling,  1987), 
suggests  that  under  steady-state  conditions, 
recharge  within  the  drainage  basin  surrounding 
the  Beowawe  geothermal  area  is  probably 
sufficient  to  account  for  thermal,  as  well  as 
non-thermal  ground  water  discharges. 
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A  study  of  the  potential  impacts  of  Whirlwind 
Valley  well  field  operation  on  geothermal 
resources  (BCI,  1995)  concluded  that  the 
Beowawe  geothermal  flow  system  and  the  re- 
gional ground  water  flow  systems  are  separate 
entities  with  no  significant  interaction  between 
them.  This  conclusion  is  based  on  the  clear 
separation  in  oxygen  and  hydrogen  stable 
isotope  analyses  obtained  from  ground  water, 
surface  water  and  geothermal  water  samples 
collected  in  the  vicinity  of  the  Beowawe 
geothermal  area  (Day,  1987).  The  hydrogen 
and  oxygen  stable  isotope  data  collected  near 

Beowawe  Geothermal  Site  since  1987  did  not 
show  any  information  to  dispute  the 
interpretation  that  Whirlwind  Valley  ground 
water  system  is  separated  from  the  geothermal 
system.  The  separation  of  the  two  ground 
water  systems  was  also  confirmed  by  a  more 
recent  study  of  ground  water  re-injection  from 
the  Beowawe  Geothermal  Plant  (Benoit  and 
Stock,  1993). 


3.6.3     Seasonal     Variations 
Water  Levels 


in     Ground 


Regional  ground  water  elevation  records 
spanning  eight  or  more  consecutive  years 
between  1984  and  the  present  are  available  for 
a  number  of  wells  and  piezometers  located  in 
Whirlwind  Valley.  These  records  provide  a 
reasonable  basis  for  characterizing  long-term 
seasonal  variations  in  ground  water  levels  as 
well  as  the  general  trend  of  regional  water  table 
variations  observed  during  this  period.  Selected 
hydrographs  showing  ground  water  elevations 
plotted  as  a  function  of  time  in  the  western, 
central,  and  eastern  portions  of  Whirlwind 
Valley  are  shown  on  Figures  3-14A  and  3-14B. 
As  indicated  by  these  Figures,  certain 
hydrographs  show  a  slight  decline  in  the 
regional  water  table  as  measured  during  the 
period  of  record.  The  hydrograph  for 
Monitoring  Well  U-l,  which  shows  typical 
annual  variations  of  two  to  four  feet  in  ground 
water  elevations  and  a  regional  decline  of 
approximately  five  feet,  is  representative  of 
conditions  in  the  western  subbasin  of 
Whirlwind  Valley.  This  trend  is  exaggerated  in 
Well    U-7,    located   along   the   gently-dipping 


eastern  slopes  of  the  northern  Shoshone  Range. 
Water  elevations  in  U-7  have  declined  over  100 
feet  since  March  1986.  However,  in  the  last 
two  years,  the  approximately  15-foot  seasonal 
variation  in  the  water  table  measured  at  this 
well  during  the  late  1980's  has  decreased  to 
about  four  feet. 

Typical  ground  water  elevations  as  monitored 
in  the  eastern  subbasin  of  Whirlwind  Valley  are 
represented  by  the  hydrograph  for  Piezometer 
P-6.  Similar  to  the  trend  noted  for  the  western 
subbasin,  a  slight  decline  in  the  regional  water 
table  is  discernible  for  the  period  of  record, 
however,  seasonal  variations  (approximately 
two  feet)  in  ground  water  levels  are  less  than 
those  documented  for  the  western  subbasin 
due  to  the  absence  of  a  significant  water  table 
gradient  in  the  eastern  subbasin.  The 
hydrograph  for  the  Connelly  Well  (Conn  #54) 
located  at  Beowawe,  illustrates  that  the 
relatively  flat  water  table  extends  from  the 
eastern  portion  of  Whirlwind  Valley  eastward 
to  the  Humboldt  River. 

3.6.4     Ground  Water  Quality 

Ground  water  quality  data  for  the  Mule 
Canyon  Project  Area  are  available  from  the 
following  sampling  sites: 

•  16  bedrock  wells,  12  bedrock  springs,  and 
1  exploration  mine  adit  in  the  Project  Area 

•  36  alluvial  wells  in  Whirlwind  Valley 

•  18  wells,  13  springs,  and  5  surface  water 
bodies  in  the  Beowawe  geothermal  area 

The  sampling  sites  are  listed  on  Table  3-13. 
Included  in  this  table  are  sampling  site 
designations,  sample  collection  dates,  data 
sources,  and  map  location  numbers.  A  map 
showing  the  location  of  the  sampling  sites  is 
presented  as  Figure  3-15. 
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In  order  to  obtain  detailed  site-specific  ground 
water  quality  information  to  establish  site 
baseline  conditions  and  as  a  basis  for 
operational  design  and  planning,  SFPGC 
initiated  quarterly  water  quality  monitoring  at 
selected  sites  in  the  Project  Area  during  March 
and  April  1994.  Quarterly  sampling  continued 
for  five  quarters,  through  mid-1995,  for  the 
following  sites,  and  ongoing  monitoring  of 
these  sites  continues  under  the  NDEP  Water 
Pollution  Control  Permit. 

•  14  bedrock  wells,  7  bedrock  springs,  and  1 
exploration  mine  adit  in  the  proposed  mine 
area 

•  3  alluvial  wells  in  the  Whirlwind  Valley 

The  quarterly  monitoring  sites  are  shaded  in 
Figure  3-15,  to  distinguish  them  from  the  other 
sampling  sites  previously  described.  A  detailed 
description  of  the  procedures  used  to  collect 
and  analyze  the  quarterly  samples,  including 
Quality  Assurance/Quality  Control  (QA/QC) 
procedures,  is  provided  in  the  baseline  reports 
(SMI/BCI,  1995a,  and  WESTEC,  1994a,  1994b, 
1995a,  and  1995b). 

Appendix  B,  includes  copies  of  the  current 
baseline  water  quality  database  for  the  Mule 
Canyon  Project.  Note  that  samples  collected 
before  1991  were  analyzed  for  limited  water 
quality  parameters  that  generally  included: 


and 


pH 

Temperature 

Total  Dissolved  Solids 

Major     Cations     (calcium,     magnesium, 

potassium,  and  sodium) 

Major    Anions    (bicarbonate,    carbonate, 

chloride,  fluoride,  and  sulfate) 

Nutrients  (nitrate  and  nitrite) 

Silica 

Selected  trace  elements  including  arsenic, 

boron,    and    lithiumSince    1991,    samples 

collected  from  the  Study  Area  have  been 

analyzed  for  a  more  complete  list  of  water 

quality     parameters     that     includes     the 

parameters  on  the  Nevada  Profile  II  list. 


Results  from  baseline  water  quality  monitoring 
at    Mule    Canyon    are    summarized    in    the 


following    sections. 

reference  when  reviewing  tnese  sections, 
applicable  water  quality  standards  for  various 
uses  are  summarized  in  Table  3-14. 


For    comparison 
reviewing     these 


Bedrock  Ground  Water  Quality  in  Proposed  Mine  Area 

Ground  water  quality  samples  have  been 
collected  from  16  wells  and  an  exploration  adit 
in  the  proposed  mine  area.  Data  from  the  wells 
and  adit  are  described  separately  below. 

Well  Data  -  Ground  water  samples  from  wells 
in  the  proposed  mine  area  were  neutral  to 
slightly  alkaline  with  pH  values  ranging  from 
7.0  to  8.8.  Ground  water  temperatures  ranged 
from  1.6  to  24.8°C  and  TDS  concentrations 
ranged  from  166  to  516  mg/1.  Sodium  or 
calcium  were  the  dominant  cations  and 
bicarbonate  or  sulfate  were  the  dominant 
anions.  Silica  concentrations  ranged  from  29  to 
60  mg/1,  fluoride  concentrations  ranged  from 
0.2  to  2.1  mg/1,  and  boron  concentrations 
ranged  from  0.05  to  0.2  mg/1.  Nutrient  levels 
were  more  variable,  with  nitrate  and  nitrite 
concentrations  ranging  from  <  0.02  to  6.2  mg/1 
(as  N)  and  phosphorous  concentrations  ranging 
from  <  0.005  to  1.9  mg/1. 

Dissolved  trace  element  concentrations  were 
generally  at  or  below  laboratory  detection 
limits  in  most  of  the  well  samples.  Trace 
elements  that  were  frequently  detected  included 
the  following: 


Aluminum  (<  0.008  to  4.03  mg/1) 
Arsenic  (<  0.001  to  0.07  mg/1) 
Barium  (<0.01  to  0.26  mg/1) 
Iron  (<  0.006  to  64  mg/1) 
Lithium  (<0.02  to  0.05  mg/1) 
Manganese  (<  0.001  to  0.34  mg/1) 
Strontium  (0.05  to  0.32  mg/1) 


Less  frequently  detected  trace  elements  included 
antimony,  selenium,  thallium,  titanium  to 
vanadium,  and  zinc.  Some  trace  elements  that 
occurred  at  higher  concentrations,  including 
aluminum,  iron,  and  manganese,  may  reflect  the 
presence  of  colloidal  material  in  the  water 
samples  and/or  contamination  during  sample 
collection. 
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The  lack  of  seasonal  variability  of  ground  water 
quality  in  the  proposed  mine  area  is 
demonstrated  by  recent  quarterly  sampling 
results.  Each  of  the  16  wells  was  sampled  on  a 
quarterly  basis  from  March  and  April  1994  to 
May  1995.  Review  of  the  quarterly  data  shows 
ground  water  quality  was  remarkably  stable 
over  this  period  for  most  parameters. 
Although  some  distinct  seasonal  trends  in 
ground  water  temperature  can  be  observed,  no 
significant  trends  are  seen  in  concentrations  of 
other  parameters  analyzed  including  TDS, 
silica,  fluoride,  nutrients,  and  trace  elements. 

Data  on  the  variability  of  ground  water  quality 
with  aquifer  depth  were  available  from  six  wells 
that  comprise  two  sets  of  nested  wells.  Review 
of  data  from  well  nest  WMU-2  suggests  that 
some  decrease  in  TDS  and  increase  in  pH 
occurs  with  increasing  aquifer  depth.  Similarly, 
TDS  was  noted  to  decrease  with  aquifer  depth 
at  well  nest  WMU-3,  although  this  may  be  due 
to  contamination  from  bentonite  in  the  drilling 
fluids  that  reportedly  occurred  during  well 
completion  (SMI/BCI,  1995a). 

Finally,  the  occurrence  of  mineralized  zones  in 
the  proposed  mining  area  does  appear  to  have 
had  some  effect  on  local  ground  water  quality. 
For  example,  sulfate  concentrations  were 
typically  higher  in  this  area  and,  in  some 
samples,  were  greater  than  bicarbonate.  Also, 
the  higher  TDS  concentrations  were  generally 
associated  with  lower  pH  values  (SMI/BCI, 
1995a).  Both  observations  indicate  some 
reaction  between  ground  waters  and  sulfide 
rock  units. 

Adit  Data  -  Water  quality  samples  have  been 
collected  from  within  and  at  the  portal  of  a 
flowing  exploration  adit  located  in  the  west  ore 
zone.  This  adit  has  since  been  sealed  under  an 
NDEP  approved  closure  plan  with  a  bulkhead 
seal.  Although  discharge  from  the  adit  still 
occurs,  it  is  typically  seasonal  and  limited  to 
minor  seepage  around  the  seal. 

Analysis  of  the  adit  samples  indicates  that  the 
waters  have  a  distinct  chemical  signature.  The 
chemical  signature  of  adit  samples  and  other 


water  samples  collected  from  the  Project  Area 
are  illustrated  by  Figure  3-16. 

Review  of  available  data  indicates  that  the 
quality  of  the  adit  water  is  extremely  variable. 
Depending  on  the  time  of  the  year  and/or  the 
sampling  location,  adit  samples  have  ranged 
from  very  acidic  to  slightly  alkaline  with  pH 
values  ranging  from  3.1  to  8.3,  concentrations 
of  TDS  have  ranged  from  137  to  5884  mg/1, 
sulfate  from  110  to  3,780  mg/1,  silica  from  27 
to  75  mg/1,  fluoride  from  0.2  to  2.6  mg/1,  and 
water  temperatures  from  6  to  28.3°C. 

Nutrient  concentrations  were  also  variable  with 
nitrate  and  nitrite  concentrations  ranging  from 
<0.02  to  3.4  mg/1  and  phosphorous 
concentrations  ranging  from  <  0.005  to  12.8 
mg/1. 

Dissolved  trace  element  concentrations  in  the 
adit  were  generally  the  highest  measured  in  the 
Project  Area,  but  were  also  quite  variable.  The 
following  summarizes  trace  element  analysis 
results: 


Aluminum  (<0.05  to  20.3  mg/1) 
Antimony  (0.002  to  0.014  mg/1) 
Arsenic  (0.006  to  20.8  mg/1) 
Barium  (0.01  to  2.34  mg/1) 
Beryllium  (< 0.001  to  0.007  mg/1) 
Cadmium  (<  0.002  to  0.278  mg/1) 
Chromium  (<0.01  to  0.13  mg/1) 
Cobalt  (<0.02  to  0.84  mg/1) 
Copper  (<0.01  to  0.16  mg/1) 
Iron  (0.03  to  865  mg/1) 
Lead  (<  0.001  to  0.102  mg/1) 
Lithium  (<0.02  to  0.05  mg/1) 
Boron  (0.07  to  0.10  mg/1) 
Manganese  (0.13  to  32.2  mg/1) 
Mercury  (<  0.0002  to  0.0008  mg/1) 
Molybdenum  (<0.01  to  0.13  mg/1) 
Nickel  (<0.02  to  0.59  mg/1) 
Selenium  (<  0.001  to  0.143  mg/1) 
Silver  (0.0006  to  0.016  mg/1) 
Strontium  (0.7  to  2.44  mg/1) 
Titanium  (<  0.005  to  0.082  mg/1) 
Vanadium  (<  0.007  to  0.08  mg/1) 
Zinc  (<0.01  to  4.1  mg/1). 
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The  relatively  low  pH  values  and  high 
concentrations  of  TDS,  sulfate  and  trace 
elements  in  the  adit  samples  are  indicative  of 
ARD.  ARD  conditions  were  observed  behind 
the  adit  bulkhead  during  the  winter  and  at  the 
adit  portal  during  the  spring.  This  suggests  that 
zones  of  sulfide  mineralization  were  locally 
exposed  in  the  adit  and,  during  the  springtime, 
sulfide  oxidation  products  were  flushed  out  of 
the  adit.  Downgradient  of  the  bulkhead  and  at 
the  adit  portal  during  other  times  of  the  year, 
adit  water  quality  generally  met  drinking  water 
standards,  being  similar  to  ground  water 
samples  from  wells  and  springs  in  the  Project 
Area.  This  suggests  that  the  adit  waters  were 
diluted  with  inflows  of  relatively  fresh  ground 
water. 

Low  pH  drainage  in  the  exploration  adit  had 
the  lowest  quality  of  any  waters  sampled  during 
the  project  baseline  evaluations.  Given  that  the 
adit  is  in  the  ore  zone,  which  has  the  highest 
concentrations  of  total  sulfur  and  is  subject  to 
oxidizing  conditions,  adit  water  quality  reflects 
a  combination  of  the  primary  conditions  which 
contribute  to  acid  formation.  It  is  expected 
that  water  which  collects  in  mine  pits  during 
and  after  mining  would  have  an  intermediate 
quality  as  a  result  of  mixing  with  relatively 
dilute  ground  water  (SMI/BCI,  1995a). 

Further  discussion  of  potential  water  quality 
impacts  from  the  proposed  mining  operation  is 
provided  in  Chapter  4  of  this  EIS. 

Spring  Water  Quality  in  Proposed  Mine  Area 

Water  quality  data  are  available  for  12  bedrock 
springs  in  the  proposed  mine  area.  Review  of 
these  data  indicates  that  spring  water  quality  is 
generally  similar  to  that  of  the  ground  water 
samples  collected  from  area  bedrock  wells.  The 
spring  waters  were  near  neutral  to  moderately 
alkaline  with  pH  values  ranging  from  7.1  to 
10.1.  Ground  water  temperatures  ranged  from 
4.4  to  31.7°C  and  TDS  concentrations  ranged 
from  114  to  456  mg/1.  Calcium  was  the 
dominant  cation  and  bicarbonate  was  the 
dominant  anion  in  the  spring  samples.  Silica 
concentrations  ranged  from  25  to  58  mg/1, 
fluoride  from  0.2  to  0.8  mg/1,  and  boron  from 
0.07  to  0.2  mg/1.    Nutrient  levels  were  more 


variable,  with  nitrate  and  nitrite  from  <  0.01  to 
9.3  mg/1  (as  N)  and  phosphorous 
concentrations  ranging  from  <  0.005  to  0.1 
mg/1. 

Dissolved  trace  element  concentrations  were 
generally  near  or  below  laboratory  detection 
limits  for  most  of  the  springs  sampled.  Trace 
elements  that  were  frequently  detected  included 
the  following: 


Aluminum  (<0.1  to  20.7  mg/1) 
Arsenic  (<  0.001  to  0.013  mg/1) 
Barium  (<0.1  to  2.8  mg/1) 
Iron  (<0.02  to  24.1  mg/1) 
Lithium  (0.007  to  0.03  mg/1) 
Manganese  (<  0.001  to  0.58  mg/1) 
Strontium  (0.10  to  0.38  mg/1) 


Less  frequently  detected  trace  elements  included 
antimony,  lanthanum,  mercury,  selenium, 
silver,  titanium,  vanadium  and  zinc.  Some  of 
the  trace  elements  detected  at  higher 
concentrations,  including  aluminum,  barium, 
iron,  and  manganese,  may  reflect  the  effects  of 
colloidal  material  in  the  spring  water  when  the 
samples  were  collected  (SMI  and  Baker,  1995a). 

The  lack  of  seasonal  variability  of  spring  water 
quality  in  the  proposed  mine  area  is 
demonstrated  by  quarterly  sampling  results. 
Eight  of  the  springs  were  sampled  on  a 
quarterly  basis  from  March  and  April  1994  to 
April  1995.  Review  of  the  quarterly  data  shows 
that  with  the  exception  of  temperature,  and  to 
a  lesser  degree  TDS,  spring  water  quality 
remained  relatively  stable  over  the  period. 
Most  springs  showed  a  distinct  increase  in 
temperature  during  the  summer  months  and  a 
slight  increase  in  TDS  over  the  same  period. 
Little  or  no  significant  trends  were  seen  in  most 
other  parameters  analyzed  including  silica, 
fluoride,  nutrients,  and  trace  elements. 

The  occurrence  of  mineralized  zones  in  the 
proposed  mining  area  appears  to  have  had  little 
effect  on  the  quality  of  the  springs.  A  few 
springs  (MSC-7,  MSC-8,  and  MSC-10  in 
particular)  did  exhibit  higher  sulfate  and  TDS 
concentrations  which  may  be  related  to 
localized  sulfide  mineralization. 
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This  effect  was  also  observed  in  a  few  of  the 
bedrock  wells  completed  in  the  proposed  mine 
area. 

Alluvial  Ground  Water  Quality  in  Whirlwind  Valley 

Alluvial  ground  water  has  been  sampled  from 
two  subbasins  in  the  Whirlwind  Valley  that  are 
separated  by  the  Dunphy  Pass  fault  zone 
(SMI/BCI,  1995a).  Ground  water  in  the  eastern 
subbasin  of  Whirlwind  Valley  is  apparently 
affected  by  discharges  from  the  Humboldt 
River.  Ground  water  in  the  western  subbasin 
of  Whirlwind  Valley  is  not  considered  to  be 
hydraulically  connected  with  the 
BeowaweGeothermal  Area.  Due  to  differences 
in  location  and  potential  sources  of  water, 
water  quality  data  from  the  two  subbasins  are 
described  separately  below. 

East  Whirlwind  Valley  Subbasin  -  Ground 
water  sampled  from  12  alluvial  wells  in  the 
eastern  subbasin  of  Whirlwind  Valley  was  near 
neutral  to  slightly  alkaline,  with  pH  values 
ranging  7.2  to  8.1.  Ground  water  temperatures 
in  the  wells  ranged  from  10.7  to  17.0°C  and 
silica  concentrations  ranged  from  38  to  91  mg/1. 
Sodium  and  bicarbonate  were  the  dominant 
cation  and  anion,  respectively,  measured  in  the 
majority  of  ground  water  samples  from  this 
area.  Concentrations  of  TDS,  fluoride,  and 
boron  were  variable,  which  may  reflect  mixing 
between  the  alluvial  ground  water  and  ground 
waters  associated  with  the  regional  fault  system. 
TDS  concentrations  ranged  from  415  to  2849 
mg/1,  fluoride  concentrations  ranged  from  0.4 
to  6.0  mg/1,  and  boron  concentrations  ranged 
from  0.23  to  1.10  mg/1.  Nitrate  and  nitrite 
concentrations  in  these  wells  were  also  variable 
and  ranged  from  0.3  to  11.5  mg/1  (as  N). 
Elevated  nutrient  concentrations  may  be  related 
to  agricultural  practices  in  the  valley  (SMI/BCI, 
1995a). 

Limited  trace  element  data  were  available  for 
the  wells  sampled  in  the  eastern  subbasin  of 
Whirlwind  Valley.  Available  data  indicate  that 
arsenic  concentrations  were  equal  to  or  below 
0.02  mg/1  and  lithium  concentrations  ranged 
from  0.04  to  0.63  mg/1. 


West  Whirlwind  Valley  Subbasin  -  Ground 
water  has  been  sampled  from  both  unconfined 
and  confined  aquifers  in  the  west  subbasin  of 
Whirlwind  Valley.  Water  quality  data  from 
these  aquifers  are  described  separately  below: 

Unconfined  Ground  Water  -  The  quality  of 
ground  water  in  the  unconfined  aquifer  in 
the  west  subbasin  of  Whirlwind  Valley 
appears  to  have  been  affected  by  surface 
discharge  of  hydrothermal  fluids  from  the 
Beowawe  Geothermal  Area.  From  north 
to  south  in  this  subbasin,  the  chemical 
signature  of  the  ground  water  changes 
significantly  and  resembles  the  chemical 
signature  of  geothermal  waters  (SMI/BCI, 
1995a).  This  is  illustrated  graphically  by 
Figure  3-16. 

The  unconfined  ground  waters  in  this 
subbasin  also  exhibit  a  wide  range  of 
chemical  concentrations  which,  generally 
decrease  with  increasing  distance  from  the 
Geothermal  Area,  probably  as  a  result  of 
historic  mixing  with  geothermal  fluids 
discharged  from  a  well  which  was 
vandalized  but  has  subsequently  been 
repaired.  Ground  water  sampled  from  21 
wells  in  the  area  was  slightly  to  moderately 
alkaline,  with  laboratory  pH  values  ranging 
from     7.1     to     9.8.  Ground     water 

temperatures  ranged  from  10  to  26°C  and 
silica  concentrations  ranged  from  10  to  195 
mg/1.  Sodium  and  bicarbonate  remained 
the  dominant  cation  and  anion, 
respectively,  with  TDS  concentrations 
ranging  from  178  to  1875  mg/1.  Fluoride 
concentrations  were  elevated  in  some  wells 
and  ranged  from  0.6  to  19  mg/1.  Chloride 
concentrations  were  generally  in  the  range 
of  20  to  80  mg/1,  with  an  anomalous  value 
of  162  mg/1  in  well  DRI-B8.  Calcium  and 
sodium  generally  range  from  30  to  60 
mg/1.  Sodium  increases  to  a  maximum 
concentration  of  approximately  250  mg/1 
in  the  south  section  of  the  western 
subbasin. 

The  seasonal  variability  of  unconfined 
ground  water  quality  in  this  subbasin  is 
demonstrated  by  recent  data  collected  from 
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Well  WSO-3.  This  well  was  sampled  on  a 
quarterly  basis  from  March  1994  through 
April  1995.  Review  of  the  quarterly 
sampling  results  indicates  only  minor 
changes  in  water  quality  have  occurred  at 
this  well  over  the  monitoring  period.  For 
example,  TDS  concentrations  have 
increased  from  178  to  197  mg/1  and  pH 
values  have  decreased  from  9.8  to  8.8. 
Quarterly  samples  from  Well  WSO-3  were 
also  analyzed  for  several  trace-elements 
included  on  Nevada's  Profile  II  parameter 
list.  Review  of  these  data  indicates 
dissolved  trace-element  concentrations  were 
near  or  below  laboratory  detection  limits 
for  several  parameters.  Trace-elements  that 
typically  occurred  at  concentrations  above 
detection  limits  included: 

•  aluminum  (<  0.015  to  0.40  mg/1) 

•  arsenic  (<  0.004  to  0.012  mg/1) 

•  barium  (0.12  to  1.0  mg/1) 

•  iron  (<  0.006  to  11.9  mg/1) 

•  manganese  (0.007  mg/1  to  0.05  mg/1) 

•  molybdenum  (<  0.008  to  0.02  mg/1) 

•  nickel  (0.01  to  0.04  mg/1) 

•  phosphorous  (0.023  to  0.086  mg/1) 

•  strontium  (0.08  to  0.092  mg/1) 

•  titanium  (<  0.005  to  0.012  mg/1) 

•  vanadium  (<  0.01  to  0.026  mg/1) 

•  zinc  (0.003  to  0.04  mg/1) 

Confined  Ground  Water  -  Water  quality 
data  are  available  from  three  wells 
completed  in  the  confined  alluvial  aquifer 
within  the  western  subbasin  of  the 
Whirlwind  Valley,  (Wells  DRI-B5,  WSO-1, 
and  WSP-1).  This  aquifer  is  significant  to 
the  project  since  it  would  be  developed  by 
SFPGC  as  a  water  supply  source  for  the 
proposed  mine.  Review  of  available  data 
indicates  that  the  quality  of  ground  water 
in  the  confined  alluvial  aquifer  is  good, 
meeting  drinking  water  standards.  The 
ground  water  samples  were  near  neutral  to 
slightly  alkaline  with  pH  values  ranging 
from  7.5  to  8.7.  Ground  water 
temperatures  ranged  from  11.1  to  35°C  and 
silica  concentrations  ranged  from  14  to  89 
mg/1.  Calcium  and  sodium  were  the 
dominant  cations  and  bicarbonate  was  the 


dominant  anion  in  all  three  of  the  confined 
alluvial  aquifer  wells  in  the  subbasin. 
Concentrations  of  TDS,  fluoride,  and 
boron  were  somewhat  variable.  TDS 
concentrations  ranged  from  169  to  430 
mg/1,  fluoride  concentrations  ranged  from 
0.8  to  1.0  mg/1,  and,  boron  concentrations 
ranged  from  0.11  to  1.5  mg/1.  Nutrient 
levels  in  the  confined  aquifer  were 
noticeably  less  than  measured  in  the 
unconfined  alluvial  aquifers  of  both 
subbasins  of  Whirlwind  Valley.  Nitrate 
and  nitrite  concentrations  measured  in 
these  wells  ranged  from  <0.1  to  1.6  mg/1 
(as  N)  and  Phosphorous  concentrations 
ranged  from  <  0.005  to  0.03  mg/1. 

Data  on  the  seasonal  variability  of  ground 
water  quality  in  the  confined  alluvial 
aquifer  are  available  from  two  of  the  wells 
(WSO-1  and  WSP-1)  which  were  sampled 
on  a  quarterly  basis  from  March  1994 
through  April  1995.  Review  of  the 
quarterly  data  suggests  little  seasonal 
change  in  water  quality  occurs  in  these 
wells.  Over  the  sampling  period,  TDS 
concentrations  ranged  from  200  to  281 
mg/1  and  pH  values  ranged  from  7.5  to  8.2. 
Concentrations  of  dissolved  trace  elements 
in  the  two  wells  were  generally  near  or 
below  laboratory  detection  limits. 
Exceptions  included: 

•  aluminum  (<  0.008  to  0.21  mg/1) 

•  barium  (0.084  to  1.76  mg/1) 

•  iron  (0.06  to  0.5  mg/1) 

•  lithium  (0.02  to  0.04  mg/1) 

•  manganese  (0.005  to  0.02  mg/1) 

•  selenium  (<  0.001  to  0.009  mg/1) 

•  strontium  (0.20  to  0.26  mg/1) 

•  thallium  (<  0.002  to  0.063  mg/1) 

•  vanadium  (0.004  to  0.02  mg/1) 

•  zinc  (0.002  to  0.018  mg/1) 

Water  Quality  in  Beowawe  Geothermal  Area 

Water  quality  samples  have  been  collected  from 
18  wells,  13  hot  springs,  and  5  surface  water 
bodies  (pools  and  surface  runoff  sites)  in  the 
Beowawe  Geothermal  Area.  Analysis  of  the 
samples  indicates  that  the  geothermal  waters 
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have  a  chemical  signature  distinaly  different 
from  other  waters  in  the  Project  Area.  This 
difference  is  illustrated  by  Figure  3-16.  As 
shown  in  the  diagram,  sodium  was  the 
dominant  cation  and  bicarbonate  was  the 
dominant  anion  in  most  of  the  geothermal 
water  samples  analyzed.  In  a  few  samples, 
sulfate  rather  than  bicarbonate,  was  the 
dominant  anion  which  may  be  the  result  of 
contamination  from  drilling  fluids  (SMI/BCI, 
1995a). 

Review  of  available  water  quality  data  shows 
that  the  geothermal  waters  are  characterized  by 
relatively  high  pH  values,  high  temperatures, 
elevated  concentrations  of  TDS,  silica,  fluoride, 
boron,  and  lithium,  and  relatively  low  nutrient 
levels.  The  following  range  of  values  have  been 
measured  for  these  parameters: 


pH  (8.1  to  9.9) 
Temperature  (22.5  to  212°C) 
TDS  (670  to  1615  mg/1) 
Silica  (195  to  720  mg/1) 
Fluoride  (2.8  to  22  mg/1) 
Boron  (0.9  to  7  mg/1) 
Lithium  (0.9  to  3.2  mg/1) 
Nitrate  (<0.1  to  0.7  mg/1) 


Trace  element  data  for  the  geothermal  waters 
are  limited.  Available  data  indicate  that  several 
trace  elements  can  be  detected  in  these  waters 
including: 


aluminum  (up  to  78  mg/1) 
antimony  (0.013  mg/1) 
arsenic  (up  to  0.07  mg/1) 
barium  (up  to  0.6  mg/1) 
bromine  (0.145  mg/1) 
cesium  (up  to  1.04  mg/1) 
iron  (up  to  10  mg/1) 
lead  (up  to  0.06  mg/1) 
manganese  (up  to  0.08  mg/1) 
mercury  (up  to  0.4  mg/1) 
rubidium  (up  to  0.32  mg/1) 
uranium  (up  to  2  mg/1) 
zinc  (up  to  2.32  mg/1) 


3.7         SOILS 

For  soil  resources,  the  Study  Area  includes  the 
Project  Area  and  other  immediately  adjacent 
areas.  The  CEA  includes  the  Study  Area, 
Whirlwind  Valley,  and  adjacent  areas  along  the 
crest  and  western  slope  of  the  Northern 
Shoshone  Mountains.  Both  the  Study  Area  and 
the  CEA  are  shown  on  Figure  3-17. 

Baseline  information  used  to  characterize  soils 
was  derived  from  the  Tuscarora  Mountain  Soil 
Survey  (Dollarhide,  1980);  a  draft  USDA-SCS 
Soil  Survey  work  for  Lander  County,  and  a 
report  prepared  by  JBR  Consultants  Group 
(JBR  Consultants  Group,  1992).  Intensive  soil 
surveys  were  completed  for  the  proposed  mine 
disturbance  area  (Nyenhuis,  1992),  the 
alternative  access  corridor  routes,  and  Project 
Area  extension  (RCL  1994). 


3.7.1 


Soil     Types, 
Mapping 


Properties,      and 


Soils  within  the  cumulative  effects  area  exhibit 
a  wide  range  of  characteristics  reflecting 
variations  in  parent  material,  topography,  and 
microclimate  common  to  the  region  (JBR,  1992; 
Dollarhide  and  Staidl,  1980).  These  variations 
in  soil  characteristics  are  illustrated  by  Table  3- 
15,  which  summarizes  selected  characteristics 
for  soils  occurring  within  the  cumulative  effects 
area. 

Correlation  of  the  site-specific  soils  surveys 
(Nyenhuis,  1992  and  RCI,  1994)  resulted  in 
several  related  soil  units  being  combined.  As 
designated  on  Figure  3-17,  the  Tenabo  soils 
were  combined  with  units  1,  IB,  5,  6  (Tenabo 
variants);  the  Havingdon  soils  were  combined 
with  Unit  10/-(Bucan  stony  loam);  and  the 
Chiara  soils  were  combined  with  unit  8/4 
(Ramires  gravelly  loam).  Correlation  resulted 
in  23  soil  mapping  units  representing  a  range  of 
topographic  positions  for  the  Project  Area, 
extension  area,  and  access  routes.  Soil  mapping 
unit  designations,  locations,  and  aerial  extents 
are  shown  on  Figure  3-17.  Table  3-16 
summarizes  selected  soil  mapping  unit 
characteristics  for  this  survey  area.  Soils  can  be 
grouped  into  five  categories  based  on 
topographic  position  and  associated  landforms: 
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LOAMY.  MIXED,  MESIC   SHALLOW 

TYPIC  NADURARGIDS 
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XEROLLIC  DURORTHIDS 


TENABO  GRAVELLY  SILT  U 
LOAM  /TENABO  COBBLY 
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SILT  LOAM.  TENABO- 
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SPRING-OROVADA   ASSOCIATION 
OROVADA  SILT  LOAM 
CHEN  EXTREMELY  STONEY  SILT  LOAM 
RAMIRES  GRAVELLY   SILT   LOAM/RAMIRES 

GRAVELLY  LOAM 
BUCAN  STONY  LOAM 

MALPAIS-ROCK    OUTCROP  ASSOCIATION 


LT  LOAM  COMPLEX 
BATAN  SILT   LOAM 
,     am       OCALA  SILT 
1 — -1  HOODED 

[:.-;   |       OCALA-PLAYA   ASSOCIATION 
I  |       CREVA  VERY   COBBLY  LOAM 

^       BATAN  SILT   LOAM  WET 
gggi       BROCK  COBBLY  SILT  LOAM 
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Residual  soils  on  mountain  tops,  ridges, 
and  sideslopes 

Residual  soils  on  intermediate  sideslopes 

Alluvial  soils  on  alluvial  fans 

Alluvial  soils  on  flats  and  floodplains 

Alluvial    soils    on    stream    terraces    and 
floodplains 


Soils  on  the  mountainous  areas,  including 
Mapping  Units  7,  8,  10,  and  11,  are  well 
drained  with  depths  ranging  from  shallow  at 
the  highest  elevations  to  deep  over  basalt  flows. 
Soil  textures  at  the  lower  elevations  range  from 
gravelly  loams  and  silt  loams  at  and  near  the 
soil  surface  through  very  gravelly  and  very 
cobbly  clays  at  depth.  Coarse  fragment  content 
is  typically  less  than  35  percent  in  the  upper 
soil  horizons,  increasing  to  up  to  60  percent  in 
the  lower  horizons.  Soils  at  the  upper 
elevations  range  in  texture  from  very  cobbly 
loams  at  the  surface  through  extremely  cobbly 
clays  in  the  lower  soil  horizons.  Coarse 
fragment  content  of  these  soils  is  45  to  70 
percent  throughout  the  profile.  Scattered 
throughout  this  zone  are  wet  soils  associated 
with  springs  and  seeps.  These  soils  are 
moderately  deep  to  deep  and  poorly  drained. 
Textures  range  from  silt  loams  through  gravelly 
sandy  loams.  Coarse  fragment  content  increases 
from  less  than  ten  percent  at  the  surface  to  as 
much  as  50  percent  at  depth.  Soil  pH  values 
range  from  about  6.0  to  8.0. 

Residual  soils  on  intermediate  slopes,  including 
Mapping  Units  3,  4,  5,  6,  and  10,  are  typically 
moderately  deep,  overlying  an  indurated 
duripan  or  bedrock.  Soil  textures  are  highly 
variable  depending  on  relative  topographic 
position  and  gradient.  The  upper  edges  and 
sideslopes  of  flows  normally  consist  of 
weathered  rock  outcrops  and  rubble  land  with 
limited  or  no  soil  development.  Surface 
textures  on  side-slopes  range  from  silt  loams 
through  clay  loams.  Subsurface  textures 
typically  range  from  loams  to  clays.  Coarse 
fragment  content  is  typically  less  than  30 
percent  throughout  the  profile.     Included  in 


this  general  category  are  soils  in  drainage 
channels  exhibiting  very  low  coarse  fragment 
content  and  textures  ranging  from  loams 
through  gravelly  silt  loams.  Soil  pH  values 
typically  range  from  about  6.7  to  7.8. 

Soils  overlying  the  alluvial  fans  in  the  eastern 
portion  of  the  Project  Area  including  Mapping 
Units  1,  IB,  2,  4,  6,  and  18,  are  typically 
shallow  to  an  indurated  duripan  and  well- 
drained.  Soil  textures  typically  range  from  silt 
loams  through  stony  loams  to  clay  loams. 
Coarse  fragment  content  (by  volume)  is 
typically  equal  to  or  less  than  20  percent 
throughout  the  soil  profile.  The  pH  values  of 
these  soils  range  from  6.8  to  8.5  with  the  soils 
becoming  more  alkaline  with  depth. 

Soils  on  alluvial  flats  and  floodplains,  including 
Mapping  Units  7,  8,  9,  10,  and  17,  are 
characterized  by  very  deep  soils  which  are  well 
to  poorly  drained.  Soil  textures  range  from  silt 
loams  through  silty  clay  loams.  These  soils  are 
highly  alkaline  with  pH  values  from  8.4  to  9.6. 
Coarse  fragment  content  is  typically  less  than 
15  percent.  High  soil  salt  and  sodium  contents, 
low  coarse  fragment  contents,  and  playa 
inclusions  are  common. 

Soils  occurring  on  stream  terraces  and 
floodplains  including  Mapping  Unit  11  are  very 
deep,  and  poorly  drained.  Textures  range  from 
silt  loam  through  sandy  loam.  Coarse  fragment 
content  throughout  the  profile  is  low  (<  15 
percent)  and  pH  ranges  from  8.4  to  9.2.  High 
salt  and  sodium  levels  are  characteristic  of  these 
soils. 

3.7.2     Soil  Erosion  Hazards 

In  their  undisturbed  state,  the  majority  of  soils 
mapped  within  the  study  area  boundaries  are 
designated  as  having  a  slight  wind  erosion 
hazard  rating.  Water  erosion  hazard  ratings 
range  from  slight  to  severe  as  indicated  by 
Table  3-16.  High  ratings  apply  to  soils  on  steep 
slopes,  mountainsides,  and  alluvial  fans.  Soils 
on  alluvial  fans  in  the  eastern  portion  of  the 
project  area  are  less  susceptible  to  water  erosion 
with  moderate  erosion  potential  ratings.     A 
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slight  erosion  hazard  rating  was  applied  to  soils 
associated  with  springs  and  seeps. 

3.7.3     Soil  Reclamation  Suitability 

Table  3-17  presents  recommended  salvage 
depths  and  outlines  any  limitations  relative  to 
soil  salvage.  The  soil  materials  designated  for 
salvage  are  appropriate  for  use  as  growth  media 
given  that  they  exhibit  characteristics  consistent 
with  requirements  for  effective  vegetative 
reestablishment  and  growth.  Evaluation  of 
suitability  was  based  on  suitability  guidelines 
contained  in  the  USDA-SCS  National  Soils 
Handbook.  Designated  soil  salvage  depths 
range  from  0  to  55  inches  with  salvage  being 
limited  by  clay  textures,  high  subsurface  rock 
fragment  content,  and  depth  to  bedrock  or 
duripan,  alkalinity.  Much  of  the  available  soil 
material  along  the  alternative  access  routes  is 
considered  unsalvageable  due  to  high  salt 
content. 

Where  available  soil  material  depths  and 
volumes  are  not  adequate  to  meet  projected 
growth  media  requirements  for  reclamation, 
other  suitable  surficial  materials  may  be 
utilized.  Such  materials  could  include, 
weathered  overburden  materials  as  well  as  soils 
from  selected  borrow  sources  in  area  which 
have  been  disturbed.  Any  supplemental 
materials  to  be  utilized  as  growth  media  would 
be  sampled  prior  to  use  to  verify  suitability. 

3.8         VEGETATION 

For  vegetation  resources,  the  Study  Area  and 
CEA  are  shown  on  Figure  3-18.  Vegetation 
resource  characterizations  for  the  Project, 
Study,  and  CEAs  are  based  on  available 
published  studies;  reconnaissance  efforts;  and 
site  specific  vegetation  studies  by  JBR 
Consultants  Group  (JBR,  1991  and  1992), 
Western  Resource  Development,  Inc.  (WRD, 
1992),  and  Resource  Concepts,  Inc.  (RCI,  1994 
and  1995). 

The  1994  and  1995  vegetation  surveys  (RCI, 
1994,  1995)  included  this  expanded  study  area 
consisting  of  the  original  study  area  along  with 
approximately  8,100  acres  on  the  margins  of  the 


original  study  area  and  along  the  proposed  and 
alternative  access  routes. 

3.8.1      Vegetation  Occurrence 

Based  on  BLM  designations  (1983),  the  Project 
Area  is  located  within  the  Shoshone-Eureka 
Resource  Area.  This  area  includes  several 
broad  vegetation  associations  ranging  from  salt 
tolerant  species  in  valley  bottoms  to  pine 
woodlands  at  the  highest  elevations. 
Specifically,  the  Project  Area  overlaps  portions 
of  the  foothills  and  mountain  sagebrush  types. 

Existing  vegetation  communities  within  the 
Project  Area  are  typical  of  the  disclimactic 
communities  of  the  central  Nevada  Great  Basin 
Desert  which  are  currently  stable  but  exist  at  a 
level  below  the  climax  vegetation  community. 
WRD  and  RCI  identified  seven  dominant 
vegetation  types  currently  found  in  the  Project 
Area,  as  well  as  three  sub-classes  and  two  minor 
vegetations  types  as  shown  by  Figure  3-18. 
Identified  vegetation  types  and  relevant 
characteristics  include: 

Dominant  Vegetation  Types 

•  Shadscale  (indicative  of  sodic  soils) 

•  Big  Sagebrush  (dominated  by  mountain  big 
sagebrush  with  band  of  Wyoming  big 
sagebrush  at  low  elevations) 

•  Low  Sagebrush 

•  Perennial  Grassland  (dominated  by 
bluebunch  wheatgrass) 

•  Annual  Grassland  (disclimactic  result  of 
range  fires  with  invasion  by  weedy  early 
successional  species  such  as  cheatgrass, 
desert  alyssum,  halogeton,  poverty  weed, 
and  Russian  thistle) 

•  Wetlands  (small  pockets  associated  with 
minor  water  sources) 
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TABLE  3-17 

MULE  CANYON  SOIL  SALVAGE  EVALUATION 

Soil  Map 
Unit1 

Salvage 
Depth  (feet) 

Limitations  to  Deeper  Salvage 

1, IB/5,6 

1.42  (17") 

Duripan,  alkaline  subsoil,  high  coarse  fragment  percent 

21- 

1.17  (14") 

Duripan 

31- 

0 

Extremely  stony  surface 

4/2 

3.67  (44") 

None 

5/3 

2.17  (26") 

Duripan 

6/- 

4.58  (55") 

High  coarse  fragment  percent,  bedrock 

11- 

1.5  (18") 

Wetness,  high  coarse  fragment  percent,  bedrock 

8/4 

1.17  (14") 

High  clay  and  coarse  fragment  percent,  bedrock 

9/1 

0 

High  coarse  fragment  percent,  bedrock 

10/- 

1.25  (15") 

High  clay  and  coarse  fragment  percent 

11/- 

1.0  (12") 

High  clay  and  coarse  fragment  percent 

-11 

0 

High  Salinity 

-18 

0 

High  Salinity 

-/9 

0 

High  Salinity 

-/10 

0 

High  Salinity 

-/11 

0 

High  Salinity 

-/12 

3.33  (40") 

High  coarse  fragment  percent 

DL 

0 

No  soil 

RR 

0 

No  soil 

Sp 

0 

No  soil 

Note:        'These  compound  map  units  reflect  correlation  of  units  from  the  two  baseline  soil  surveys 
(Nyenhuis  1992,  and  Resource  Concepts,  Inc.  1994). 

Sub-Classes 

•  Big  Sagebrush  -  Serviceberry  Component 

•  Wetlands  -  Areas  of  Altered  Hydrologic 
Regime 

•  All  Types  -  Weed  Infestations 
Minor  Vegetation  Types 

•  Agricultural  Lands 

•  Rock  Outcrop 

Based  on  the  three  separate  vegetation  studies 
conducted  by  JBR,  WRD,  and  RCI,  and 
allowing  for  commonly  observed  species,  a  total 
of  at  least  149  vegetation  species  were  observed. 
A  complete  species  list  is  included  in  Appendix 


C.  Of  these,  a  total  of  23  species  (15  percent) 
are  classified  as  weeds  or  species  having  limited 
forage  value. 

3.8.2     Upland  Vegetation  Communities 

As  indicated  by  Table  3-18,  the  Shadscale 
Shrubland  type  occupies  138.53  acres  or  2.12 
percent  of  the  original  study  area.  In  the 
expanded  RCI  study  area,  shadscale  occupied 
13.44  percent  of  the  study  area.  This  type  is 
characterized  by  a  high  density  of  shadscale 
(Atriplex  confertifolia)  and  budsage  (Artemesia 
spinescens)  with  very  low  species  diversity, 
moderately  low  vegetation  cover,  and  very  low 
herbaceous  production.  As  summarized  by 
Table  3-19,  WRD  determined  total  vegetation 
cover  for  this  type  to  be  29.3  percent  with  only 
three  species  comprising  95  percent  of  the 
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relative  plant  cover.  A  similar  analysis  for  the 
expanded  study  area  resulted  in  a  total  cover 
value  of  13  percent.  The  low  herbaceous 
production  of  55.2  lbs/acre  corresponds  to  a 
very  low  livestock  carrying  capacity  and  reflects 
the  influence  of  several  preceding  years  of 
drought  conditions.  This  community  is 
principally  found  within  the  Loamy  5-8"  range 
site  (USDA-SCS  Ecological  Site  Description  24- 
2)  as  indicated  by  Table  3-20,  which  in  normal 
precipitation  years  has  a  total  annual 
production  potential  of  450  lbs/acre. 

The  Big  Sagebrush  Shrubland  type  is  the 
dominant  vegetation  community  in  the  Project 
Area  occupying  3,609.17  acres  or  55.26  percent 
of  the  original  Study  Area  as  indicated  by  Table 
3-18.  It  is  characterized  by  a  high  density  of 
woody  plants,  primarily  mountain  big 
sagebrush  and  snakeweed  {Gutierrezia  sarothrae), 


fair  species  diversity,  modest  perennial 
vegetative  cover,  relatively  high  cover 
dominated  by  annual  species,  and  low 
herbaceous  production.  As  presented  in  Table 
3-19,  total  vegetation  cover  for  this  type  was 
determined  to  be  37.3  percent  for  the  original 
study  area  and  32  percent  for  the  expanded 
Study  Area.  The  low  herbaceous  production  of 
72.3  lbs/acre  (of  which  69  percent  by  weight  is 
composed  of  perennial  species)  provides  a  very 
low  livestock  carrying  capacity.  This 
community  is  principally  found  within  the 
Loamy  8-10"  (at  lower  elevations)  and  Loamy 
10-12"  (at  higher  elevations)  range  sites  (USDA- 
SCS  Ecological  Site  Descriptions  25-19  and  25- 
14,  respectively)  as  indicated  by  Table  3-20.  In 
normal  precipitation  years  these  range  sites 
have  a  total  annual  production  potential  of  600 
and  1,000  lbs/acre,  respectively. 


TABLE  3-19 
PERCENT  COVER  OF  DOMINANT  VEGETATION  IN  THE  ORIGINAL  STUDY  AREA  BY  COMMUNITY 

Species 

Vegetation  Community  -  Percent  Ground  Cover 

Shadscale 

Big 
Sagebrush 

Low 

Perennial 

Annual 
Grass 

Sagebrush 

Grass 

Shrubs 

Douglas  Rabbitbrush 

1.3 

0.7 

Shadscale 

13.3 

Low  Sagebrush 

26.0 

Mountain  Big  Sage 

13.3 

Grass 

Bluebunch  Wheatgrass 

9.3 

Cheatgrass 

0.7 

6.7 

46.0 

51.3 

Great  Basin  Wildrye 

2.7 

Pine  Bluegrass 

3.3 

0.7 

1.3 

Sandberg  Bluegrass 

8.6 

6.0 

12.6 

Forbs 

Hood's  Phlox 

0.7 

3.3 

Peppergrass 

6.0 

5.3 

2.0 

7.3 

Minor  Species 

0.7 

0.7 

2.1 

1.4 

Total  Plant  Cover 

29.3 

37.3 

45.4 

61.3 

61.3 

Litter 

19.3 

14.0 

17.3 

14.7 

10.7 

Rock 

14.7 

8.7 

26.0 

20.0 

9.3 

Bare  Ground 

36.7 

40.0 

11.3 

4.0 

18.7 

Source:    WRD  (1992) 
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TABLE  3-20 

CORRELATION  OF  SOIL  TYPES  AND  RANGE  SITES  IN  THE  PROJECT  AREA 

Soils  -  Percent  of  Dominant  Soil  Type  Occurring 

Range  Site  Name 

Range  Site 
Number 

BRF 

BX 

CEF 

CL 

GH 

RG 

RH2 

SF 

SW 

TEC 

Loamy  5-8" 

24-2 

100 

Dry  Floodplain  6-10" 

24-6 

5 

Loamy  Bottom  8-14" 

25-3 

2 

2 

2 

Wet  Meadow  8-14" 

25-5 

1 

0.1 

5.0 

0.5 

Steep  N  Slopes  12-16" 

25-10 

Loamy  Slope  10-16" 

25-12 

34 

Loamy  10-12" 

25-14 

40 

45 

75 

43 

71 

South  Slope  8-12" 

25-15 

26 

Claypan  10-12" 

25-18 

24 

Loamy  8-10" 

25-19 

95 

99 

90 

55 

Shallow  Loam  8-12" 

25-21 

25 

Cobbly  Claypan  8-12" 

25-22 

40 

30 

Mountain  Ridge  12-16" 

25-24 

20 

5 

Rubble  &  Rock  Outcrop 

n/a 

5 

1 

3 

5 

55 

1 

Notes: 

BRF  =  Bucan  Very  Rocky  Loam;                                                   RG  =  Ramires  =  Chen  Association,  Eroded; 

BX  =  Bucan  -  Humdum  Association;                                          RH2  =  Ramires  -  Creva  Association; 

CEF  =  Chen  -  Taylor  Creek  Association;                                      SF  =  Slaven  -  Ramires  Association; 

CL  -  Chiara  -  Brock  Association;                                                  SW  =  Susie  Creek  -  Short  Creek  Association; 

GH  =  Glean  -  Rock  Outcrop  Association;                                    TEC  =  Tenabo  Cobble. 

Source:    Dollarhide  (1980) 

The  Low  Sagebrush  Shrubland  type,  as 
indicated  in  Table  3-18,  occupies  1,347.68  acres 
or  20.64  percent  of  the  original  Study  Area.This 
community  is  characterized  by  a  very  high 
density  and  cover  of  low  sagebrush,  reasonable 
species  diversity,  moderate  vegetation  cover, 
and  very  low  herbaceous  production.  As 
presented  in  Table  3-19,  total  vegetation  cover 
for  this  type  is  45.4  percent  for  the  original 
Study  Area  with  three  species  comprising  92 
percent  of  the  relative  plant  cover.  A  similar 
evaluation  for  the  expanded  Study  Area  resulted 
in  a  cover  value  of  23  percent.  The  herbaceous 
production  of  51.2  lbs/acre  is  the  lowest  of  all 
the  surveyed  communities.  In  comparison, 
however  to  the  other  Project  Area  vegetation 
types,  the  herbaceous  production  for  this  type 
comes  primarily  from  perennial  species  and 
provides  a  moderate  livestock  carrying  capacity. 
This  community  correlates  to  the  Mountain 
Ridge  range  site  (USDA-SCS  Ecological  Site 


Description  25-24)  as  indicated  by  Table  3-20, 
which  in  normal  precipitation  years  would  have 
a  total  annual  production  potential  of  250 
lbs/acre. 

In  the  expanded  Study  Area,  RCI  identified  low 
sagebrush  and  big  sagebrush  as  one  community 
type.  The  RCI  study  report  indicated  this 
combined  type  as  occupying  44.6  percent  of  the 
expanded  Study  Area.  The  RCI  report  notes 
that  Wyoming  big  sage  is  found  in  the  foothills 
and  on  the  upper  margins  and  terraces 
surrounding  Whirlwind  Valley,  mountain  big 
sagebrush  dominates  in  the  more  mountainous 
areas,  and  occasional  pockets  of  basin  big 
sagebrush  (A.  t.  tridentata)  occur  throughout 
this  area.  Low  sagebrush  is  occasionally 
interspersed  with  the  mountain  big  sagebrush  in 
the      upper      elevations.  Homogeneous 

communities  of  low  sagebrush  are  confined 
primarily    to    ridgetop    areas.        The    total 
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vegetation  cover  for  the  combined  type  was 
measured  at  31  percent. 

The  Perennial  Grassland  type  is  the  least 
extensive  of  the  five  major  upland  community 
types  in  the  Project  Area,  occurring  on  only 
84.17  acres  or  1.29  percent  of  the  original  Study 
Area  as  indicated  by  Table  3-18.  It  is 
characterized  by  a  general  lack  of  woody  plants; 
fair  to  good  species  diversity;  high  vegetation 
cover  principally  due  to  an  extensive  annual 
species  cover  component;  and  the  highest 
herbaceous  production  of  any  of  the  sampled 
vegetation  types.  As  presented  in  Table  3-19, 
total  vegetation  cover  for  this  type  was  found 
to  be  61.3  percent  (of  which  three  quarters  is 
due  to  cheatgrass)  with  several  species 
contributing  to  the  total  plant  cover.  A  similar 
analysis  indicated  a  total  cover  of  7  percent  in 
the  expanded  Study  Area.  The  herbaceous 
production  of  484.8  lbs/acre  (of  which  about 
one-half  by  weight  is  composed  of  perennial 
species)  provides  a  relatively  high  livestock 
carrying  capacity.  This  community  generally 
correlates  to  the  South  Slope  8-12"  range  site 
(USDA-SCS  Ecological  Site  Description  25-15) 
as  indicated  by  Table  3-20,  which  in  normal 
precipitation  years  would  have  a  total  annual 
production  potential  of  700  lbs/acre. 

The  Annual  Grassland  type  is  the  second  most 
extensive  of  the  five  major  Project  Area 
community  types  occupying  1,308.04  acres  or 
20.03  percent  of  the  original  Study  Area  as 
indicated  by  Table  3-18.  In  the  expanded  Study 
Area,  cheatgrass  and  desert  alyssum  were  found 
to  dominate  9.9  percent  of  the  total  area.  This 
community  reflects  the  long-term  effects  of 
historic  range  fires  which  impacted  the  big 
sagebrush  shrubland  that  previously  occupied 
this  area.  The  Annual  Grassland  type  is 
characterized  by  a  lack  of  woody  plants,  poor 
species  diversity,  high  vegetative  cover  due  to  a 
high  annual  weedy  species  cover  component, 
and  generally  poor  herbaceous  production  with 
some  variability  dependent  on  precipitation 
levels.  As  presented  in  Table  3-19,  total 
vegetation  cover  like  the  perennial  grassland, 
was  found  to  be  high  at  approximately  61.3 
percent.  Diversity,  however,  is  extremely  low 
with  about  84  percent  of  the  relative  cover 


from  cheatgrass  (The  RCI  study  indicated 
average  ground  cover  of  8  percent,  with  93 
percent  of  the  composition  provided  by 
annuals,  primarily  desert  alyssum  at  60  percent 
and  cheatgrass  at  33  percent).  The  herbaceous 
production  of  253.2  lbs/acre  (of  which  86 
percent  by  weight  is  composed  of  annual 
species)  provides  a  very  low  livestock  carrying 
capacity.  Because  this  community  used  to  be 
big  sagebrush  shrubland,  it  generally  correlates 
to  the  Loamy  8-10"  range  site  (USDA-SCS 
Ecological  Site  Description  25-19)  as  indicated 
by  Table  3-20,  which  in  normal  precipitation 
years  would  have  a  total  annual  production 
potential  of  600  lbs/acre. 

The  greasewood  vegetation  type  was  found 
only  in  the  RCI  expanded  Study  Area, 
occupying  8.8  percent  of  the  Study  Area.  It 
was  found  in  relatively  "pure"  stands  or  in 
association  with  other  shrubs  such  as  Torrey 
saltbush  (Atriplex  torreyi),  alkali  seepweed 
(Suaeda  moquinii),  shadscale,  budsage,  spiny 
hopsage  (Grayia  spinosa),  spiny  horsebrush 
(Tetradymia  spinosa),  and  Rubber  rabbitbrush. 
Total  vegetation  cover  was  measured  at  17 
percent. 

3.8.3     Wetlands 

The  sixth  vegetation  type  observed  within  the 
Project  Area  is  composed  of  small  isolated 
pockets  of  wetland  vegetation  found  in 
association  with  springs,  alkali  marsh,  and 
adjacent  wet  areas.  Other  Waters  of  the  United 
States  are  not  included  in  this  type.  As 
indicated  in  Table  3-18,  this  type  occupies  22.6 
acres  in  total  or  less  than  0.35  percent  of  the 
original  Study  Area.  This  community  is 
typically  characterized  by  dense  cover  of 
obligate  and  facultative  wetland  plants, 
moderate  species  diversity,  and  modest 
herbaceous  production.  Because  this  type  is 
associated  with  minor  water  sources,  the 
associated  wetland  vegetation  has  been  both 
disturbed  and  utilized  by  area  livestock  and 
wildlife.  As  a  result,  its  condition  and  character 
have  changed  substantially  since  the  1964  BLM 
assessment  of  the  area.  The  wetlands  generally 
correlate  to  the  Wet  Meadow  range  site 
(USDA-SCS  Ecological  Site  Description  25-24) 
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as  indicated  by  Table  3-20  which  in  normal 
precipitation  years  would  have  a  total  annual 
production  potential  of  1,700  lbs/acre.  Details 
regarding  the  location,  areal  extent,  dominant 
vegetation,  and  other  relevant  characteristics  for 
each  of  the  wetland  vegetation  areas  in  the 
Study  Area  are  summarized  in  Table  3-21. 

Jurisdictional  wetland  determination  surveys 
were  conducted  by  JBR  within  the  Project 
Area,  and  CEA.   These  surveys  were  designed 


to  determine  whether  or  not  wetland  areas 
would  come  under  the  jurisdiction  of  the  COE. 

The  surveys  utilized  standard  methods  outlined 
in  the  Wetland  Delineation  Manual  (COE, 
1987).  RCI  conducted  similar  follow-up  and 
confirmation  surveys  within  the  expanded 
Study  Area.  In  the  Project  Area,  nine  wetlands 
met  the  criteria  for  classification  as 
jurisdictional  wetlands  including  Wetlands  7,  8, 
9,  10,  12,  13,  14,  15,  and  16  as  identified  by 
Table  3-21.  Areas  delineated  as  jurisdictional 
wetlands  in  the  Project  Area  totaled  22.86  acres. 


TABLE  3-21 

CHARACTERISTICS  OF  WETLANDS  IN  THE  PROJECT  AREA 

Wetland  Number 

Elevation 

Areal  Extent 

Comments 

RCI 

JBR 

7 

2B 

Slender  Hairgrass,  Rabbitfoot 
Grass,  &  Western  Yarrow 

6050 

0.39 

Forms     a     long     narrow     reach     of 
saturated     soils     in     an     ephemeral 
drainage.         One     stock     pond     is 
present. 

8 

2A 

Creeping  Spikerush,  American 
Brooklime,  Marsh  Buttercup,  & 
Rabbitfoot  Grass 

6050 

0.44 

Forms     a     long     narrow     reach     of 
saturated     soils     in    an     ephemeral 
drainage.         One     stock     pond     is 
present. 

9 

4 

Kentucky  Bluegrass,  Marsh 
Buttercup,  &  Rabbitfoot  Grass 

6400 

0.92 

Located  down  draw  of  Wetland  1  6 
with  wetland  vegetation  extending 
downstream  250  ft. 

10 

6 

Swordleaf  Rush,  Kentucky 
Bluegrass,  Western  Yarrow,  & 
Rabbitfoot  Grass 

6500 

0.38 

Located  just  north  of  Spring  5  on  a 
gentle-moderately  steep  rocky  SW 
facing  slope. 

12 

1A 

Swordleaf  Rush,  Western  Aster, 
&  Rabbitfoot  Grass 

6150 

14.70 

(combined) 

Located    in    an    ephemeral    stream 
below    a    moderately    steep    rocky 
slope. 

13 

1B 

Slender  Hairgrass,  Rabbitfoot 
Grass,  &  Western  Yarrow 

5900 

Downslope   of  Wetland    12  along   a 
narrow   gently   sloping    drainage   for 
about  500  feet. 

14 

8 

Toad  Rush,  Kentucky  Bluegrass, 
Spike  Bentgrass,  Rabbitfoot 
Grass,  &  American  Brooklime 

5850 

2.04 

Located  in  a  small  drainage  in  the 
SW  corner  of  the  project  area. 
Wetland  area  forms  a  small  oval 
shape. 

15 

9 

Kentucky  Bluegrass,  Thistle, 
Creeping  Spikerush,  Rabbitfoot 
Grass,  &  Cheatgrass 

5650 

2.95 

Developed  as  a  stock  watering  area, 
this  spring  and  associated  wetland 
have  been  severely  degraded  by 
cattle. 

16 

3A/3B 

Creeping  Spikerush,  Weeping 
Alkaligrass,  Marsh  Buttercup, 
American  Brooklime,    & 
Rabbitfoot  Grass 

6550 

1.04 

Exhibits  stock  ponds  with  wetland 
vegetation  extending  downstream 
approximately  600  feet,  varying  in 
width  from  3  to  9  feet 

Total  Acres 

22.86 

Source:    (JBR,  1992;  RCI,  1995) 
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RCI  also  identified  five  jurisdictional  wetlands 
outside  the  Project  Area  but  within  the 
expanded  Study  Area  as  summarized  by  Table 
3-22.  One  jurisdictional  wetland  area  exists 
within  the  proposed  water  supply  well  field 
area  and  four  wetlands  were  identified  along  the 
various  alternative  access  routes.  The  four 
wetland  sites  along  the  access  routes  all 
exhibited  sufficient  hydrophytic  vegetation, 
hydric  soils,  and  wetland  hydrology  to  classify 
as  jurisdictional  wetlands.  The  first  three 
wetland  sites  (Wetlands  1,  2,  and  3)  located  in 
the  SE'/4,  Section  2,  T31N,  R48E,  the  NE14, 
Section  10,  T31N,  R48E,  and  midway  between 
Sections  4  and  9,  T31N,  R48E,  respectively  are 
along  the  preferred  eastern  access  alternative 
route.  The  fourth  site  (Wetland  4)  runs 
through  the  middle  of  Section  8,  T31N,  R48E 
along  the  secondary  eastern  access  alternative 
corridor. 

RCI  conducted  a  wetlands  function  and  values 
evaluation  using  the  Wetland  Evaluation 
Technique  (Adamus,  et  al,  1987)  for  wetlands 
and  other  waters  of  the  United  States  in  the 
Project  Area  (RCI,  1995).  Wetland  functions 
are  defined  as  the  physical,  chemical,  and 
biological  characteristics  of  a  wetland.  Wetland 
values  are  those  characteristics  which  are 
beneficial  to  society.  In  the  five  assessment 
areas  reviewed  by  RCI,  most  functions  and 
values  were  rated  as  moderate  or  low,  with  a 
few  rated  as  high. 


3.8.4     Threatened,      Endangered, 
Sensitive  Plant  Species 


and 


A   review   of  the  Nevada  Natural   Heritage 
Program  database  indicates  that  no  occurrences 


of  any  Federal  or  State  listed  threatened, 
endangered,  or  sensitive  plants  are  known 
within  the  boundaries  of  the  Project  Area. 
Four  Federal  Category  2  species  have,  however, 
been  documented  as  occurring  within  Lander 
County:  Elko  rockcress  (Arabis  falcifructa), 
Eastwood  milkweed  (Asclepias  eastwoodiana), 
San  Pitch  Valley  milkvetch  (Astragalus 
lentiginosus  var.  chartaceus),  and  windloving 
buckwheat  (Eriogonum  anemophilum).  A  fifth 
species,  lobed  catchfly  (Silene  scaposa  var. 
lobata),  known  to  occur  approximately  seven 
miles  away,  has  been  downgraded  to  Federal 
Category  3C  and  has  been  deleted  from 
consideration  for  protection  by  the  Northern 
Nevada  Native  Plant  Society.  Field  vegetation 
survey  efforts  by  WRD  and  RCI  included 
inspections  for  these  species,  however,  no 
specimens  or  populations  were  discovered 
within  the  Project  Area.  In  addition,  a  recent 
policy  directive  (Federal  Register,  2/16/96) 
from  the  USFWS  has  eliminated  many  of  the 
species  previously  classified  as  Category  2  from 
further  consideration.  All  cacti  and  yucca 
species  are  protected  by  the  Nevada  Cactus- 
Yucca  Law  (Nevada  Revised  Statutes  527.270). 
This  law  requires  that  the  NDEP  issue  a  permit 
for  commercial  taking  in  the  event  that  large 
numbers  of  cactus  plants  would  be  affected. 
During  site-specific  surveys  it  was  noted  that 
the  Project  Area  does  not  serve  as  prime  habitat 
nor  exhibit  high  density  populations  of  cacti  or 
yucca.  Because  of  very  sparse  occurrence,  it  is 
not  anticipated  that  a  permit  would  be  required 
for  disturbance  or  removal  of  the  limited 
numbers  of  individual  yucca  and  cacti  which 
may  be  affected. 


TABLE  3-22 

CHARACTERISTICS  OF  WETLANDS  OUTSIDE  THE  PROJECT 

AREA,  BUT  WITHIN  THE  EXPANDED  STUDY  AREA 


Wetland  Number 


Elevation 


Areal  Extent 
(Acres) 


6050 


0.58 


4,  5,  6 


6050 


266.38 


6400 


0.20 


Total  Acres 


267.16 


Source:    (RCI,  1995) 
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3.9 


GRAZING   AND   RANGE 
MANAGEMENT 


For  the  evaluation  of  grazing  use,  the  Study 
Area  includes  the  Project  Area  and  is  essentially 
the  same  as  the  CEA,  encompassing  the 
Argenta  and  potentially  effected  portions  of  the 
Geyser  grazing  allotments  as  designated  by  the 
BLM  and  shown  on  Figure  3-19. 

The  characterizations  of  grazing  and  range 
management  practices  presented  in  this  section 
are  based  on  information  obtained  from  the 
BLM  (JBR,  1991  and  1992  )  and  site-specific 
field  studies  (WRD,  1994  and  RCI,  1994  and 
1995).  Information  resulting  from  field  surveys 
by  WRD  was  used  to  delineate  floral 
communities,  and  characterize  potentially 
affected  areas.  The  RCI  studies  included 
observations  of  current  utilization  and  field 
verification  and  updating  the  information 
previously  obtained  and  summarized  by  JBR. 

3.9.1      Grazing  Conditions  and  Use 

The  Project  Area,  excluding  the  proposed  water 
supply  well  field  and  alternative  access 
corridors,  overlaps  a  substantial  portion  of  the 
northeast  corner  of  the  Argenta  grazing 
allotment  as  indicated  by  Figure  3-19.  This 
allotment  occupies  a  total  of  300,160  acres  of 
which  approximately  41  percent  (122,370  acres) 
are  public  lands  managed  by  the  BLM  Battle 
Mountain  District.  The  proposed  well  field  and 
alternative  access  corridors  are  located  in 
Whirlwind  Valley  within  the  Geyser  Allotment 
which  consists  of  106,663  acres.  Of  this  acreage 
approximately  44  percent  (46,635  acres)  is 
public  lands  managed  by  the  BLM  Elko 
District.  There  is  presently  no  fence  or 
physical  boundary  between  these  two  adjacent 
grazing  allotments. 

As  indicated  in  Table  3-23,  (based  on  BLM 
range  surveys  obtained  from  the  BLM  District 
Offices  in  Battle  Mountain  and  Elko,  Nevada), 
a  total  of  six  permittees  are  licensed  to  utilize 
the  Argenta  Allotment  for  grazing  while  only 
two  licensed  permittees  utilize  the  Geyser 
Allotment.  Tomera  Ranches  is  the  primary 
user  of  public  lands  within  the  Argenta 
Allotment  with  the  Alves,  Sansinena,  Filippini, 


Horn,  and  Agri-Beef  Ranches  also  utilizing 
portions  of  this  area.  The  two  permittees  for 
the  Geyser  Allotment  are  Zeda,  Inc.  and 
Sansinena  Ranch.  Livestock  grazing  is  generally 
limited  to  beef  cattle  for  most  portions  of  both 
allotments,  however,  Agri-Beef  also  grazes  sheep 
on  a  portion  of  the  Argenta  Allotment. 
Because  there  is  generally  little  or  no  fencing  in 
the  area,  use  tends  to  be  territorial  and  there  is 
limited  seasonal  management  of  grazing  use. 

The  public  lands  of  the  Geyser  Allotment, 
designated  as  Custodial  (C)  under  the  BLM's 
selective  management  approach,  have  been 
permitted  for  2,062  Animal  Unit  Months 
(AUMs)  based  on  the  1964  BLM  range  surveys 
as  indicated  by  Table  3-23.  This  level  of  public 
land  use  equates  to  a  carrying  capacity  of  about 
23  acres/AUM.  The  Argenta  Allotment,  where 
most  project  related  disturbance  would  occur, 
is  designated  an  Improve  (I)  category.  This 
allotment  has  been  permitted  for  17,140  AUMs. 
Based  on  the  1964  BLM  range  surveys,  the 
capacity  of  the  overall  allotment  averages  about 
nine  acres/AUM  although  portions  of  the 
Argenta  Allotment  may  not  be  suitable  for 
grazing  use  due  to  steep  terrain,  rock  exposures 
and  limited  vegetation,  or  lack  of  adequate 
livestock  watering  sources. 

Subsequent  to  the  1964  BLM  range  survey, 
range  fires  and  shifts  in  grazing  utilization  to 
areas  not  impacted  by  the  fires  have  occurred. 
These  factors  have  resulted  in  some  changes  in 
vegetation  types,  productivity,  and  carrying 
capacity  for  the  affected  areas. 

3.9.2     Management 

Management  of  the  Argenta  and  Geyser 
allotments  is  consistent  with  the  low  intensity 
management  designations  for  these  areas  with 
very  limited  historic  or  planned  range 
improvements  for  the  two  allotments.  This 
management  approach  is  a  direct  reflection  of 
the  large  proportion  of  each  allotment  held  in 
private  ownership  which  limits  the  need  for 
and  relative  effectiveness  of  any  potential  BLM 
range  improvements  or  other  management 
actions.  The  only  known  range  improvements 
spring/trough  development  constructed  during 
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TABLE  3-23 
GRAZING  USE  PARAMETERS  FOR  THE  ARGENTA  AND  GEYSER  ALLOTMENTS 

Grazing 
Allotment 

Selective 

Management 

Approach 

Grazing  Period 

Percent 

Public 

Use 

Permitted 

Use 
(AUMs) 

Permittee 

Livestock 

(Number/Kind) 

(Begin  -  End) 

Argenta 

Improve 

Sansinena 

160  /Cattle 

3/16  --  12/311 

30 

459 

1  /Cattle 

3/16  --4/16 

30 

1 

Tomera 

2,106  /  Sheep 

2/16  -  2/28 

100 

180 

1,019/ Cattle 

3/1  --  12/31 

80 

9,782 

308/Cattle 

3/1  --  12/31 

80 

2,479 

7  /  Horse 

3/1  --  12/31 

80 

56 

4  /  Horse 

3/1  --  3/31 

80 

4 

Alves 

308  /  Cattle 

3/1  --  3/31 

100 

314 

206  /  Cattle 

11/1  --  2/28 

100 

813 

Horn 

14  /Horse 

3/1  --12/31 

100 

141 

16  /  Horse 

3/5  --  12-31 

100 

159 

Filippini 

118  /Cattle 

3/1  --  11/30 

95 

1,014 

4  /  Cattle 

6/1  -  6/30 

95 

4 

Agri-Beef 

9,252  /  Sheep 

4/1  -  6/30 

23 

1,274 

2,014/Sheep 

10/1  -  2/28 

23 

460 

Subtotal 

17,140 

Geyser 

Custodial 

Zeda  Inc. 

371  /Cattle 

4/15  --  10/14 

55 

1,228 

Sansinena 

108  /Cattle 

4/1  --  12/2 

95 

830 

4  /  Cattle 

4/1  -  5/1 

95 

4 

Subtotal 

2,062 

the  late  1950's  by  the  BLM  in  cooperation  with 
the  grazing  permittee.  While  serving  their 
intended  purpose  of  increasing  water 
availability  and  increasing  the  distribution  of 
grazing  utilization,  only  the  spring  met 
government  specifications  and  was  registered  as 
a  range  improvement.  The  stock,  ponds  were 
completed  but  were  never  registered  and 
siltation  over  the  years  has  limited  their 
effectiveness.  Information  on  these  range 
improvements  including  their  location  and 
nature  is  presented  in  Table  3-24. 


3.10      WILDLIFE 

For  wildlife  resources  the  Study  Area  includes 
the  Project  Area  and  adjacent  lands  within 
which  anticipated  direct  and  indirect  wildlife 
impacts  would  be  contained.  The  CEA,  which 
takes  into  account  big  game  herd  movements 
and  territorial  utilization  by  many  wildlife 
species,  includes  the  Study  Area,  portions  of 
Whirlwind  Valley,  the  northern  portions  of 
Crescent  Valley,  the  Northern  Shoshone 
Mountains,  and  an  area  on  the  western  side  of 
the  Northern  Shoshone  Range.  Both  the  Study 
Area  and  CEA  are  shown  on  Figure  3-20. 
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1  ABLb  3-Z4 

RANGE  IMPROVEMENTS  IN  THE  VICINITY  OF  THE  PROJECT  AREA 

Project  Name 

Allotment 

Project  Number 

Location 

Beowawe  Fence 

Geyser 

329 

T31N  R49E  Sections.  5,  6,  &  8 

Mahony  Well 

Geyser 

358 

T32N  R48E  Section  12 

Shadscale  Well 

Geyser 

500 

T32IM  R48E  Section  32 

Argenta  Guzzler 

Geyser 

5456 

T32N  R48E  Section  2 

East  Geyser  Pipeline 

Geyser 

5558 

T31N  R48E  Sections  8  &  9 

Fence 

Both  Allotments 

476 

T32N  R47E  Sees.  14-16,  19-22 

Whirlwind  Well 

Argenta 

609 

T31N  R47E  Section  26 

Geyser  Pipeline 

Argenta 

752 

T31N  R48E  Section  18 

Argenta  Geyser 

Argenta 

4699 

T31N  R46E  Section  36 

Argenta  Springs 

Argenta 

4076 

T31N  R47E  Section  16 

The  characterizations  of  regional  wildlife 
occurrence  and  habitat  values  presented  in  this 
section  are  based  on  information  obtained  from 
the  existing  publications  and  BLM  and  NDOW 
file  data.  NDOW  data  were  also  reviewed  to 
obtain  information  on  the  wildlife  resources  of 
the  Project  Area  which  was  supplemented  by 
site-specific  wildlife  field  surveys.  The  initial 
wildlife  field  surveys  were  conducted  in  the  16 
square-mile  Project  Area  in  fall  of  1991  and 
spring  of  1992  gBR,  1991  and  1992a). 
Additional  terrestrial  wildlife  and  aquatic 
macroinvertebrate  surveys  were  completed  in 
1994  (RCI,  1994;  BioTekna,  1994). 

3.10.1  Wildlife  Habitat  Conditions 

Wildlife  species  and  habitats  occurring  in  the 
Project  Area  are  typical  of  the  northern  Great 
Basin  desert  region.  Habitats  within  the 
Project  Area  are  dominated  primarily  by  big 
sagebrush,  low  sagebrush,  shadscale,  and 
grassland      communities.  In      addition, 

wetland/riparian  communities  of  very  limited 
areal  extent  exist  in  areas  where  seeps  or  springs 
provide  adequate  supplemental  moisture  on  a 
year-round  basis  to  support  wetland  vegetation. 
No  significant  fisheries  or  aquatic  habitats  such 
as  streams  or  lakes  exist  within  the  Project 
Area. 


The  seven  dominant  vegetation  communities 
described  in  Section  3.8  and  shown  on  Figure  3- 
18,  represent  the  major  wildlife  habitats  within 
the  Project  Area.  Isolated  pockets  of  rock 
outcrop,  cliffs,  and  seeps/springs  with  associated 
riparian  areas/wetlands  within  the  Project  Area 
or  in  nearby  portions  of  the  CEAs  provide 
additional  habitat  diversity.  The  Project  Area 
contains  a  high  density  of  springs  compared  to 
other  areas  within  the  Great  Basin  (RCI,  1994). 
Six  springs  were  classified  as  perennial, 
providing  a  valuable  year-round  wildlife 
watering     source.  Other     springs     were 

determined  to  be  intermittent  or  ephemeral, 
providing  wildlife  watering  sources  primarily 
during  and  for  a  period  following  spring 
snowmelt.  The  distribution  of  general 
vegetation  groupings,  seeps  and  springs,  and 
areas  of  rock  outcrop  in  the  Project  Area  are 
shown  on  Figure  3-20. 

3.10.2  Big  Game 

Mule  deer  and  pronghorn  are  the  principal  big 
game  species  known  to  occur  within  the  Project 
and  CEAs.  Mountain  lion  occur  occasionally 
in  the  northern  Shoshone  Range  (Bob 
Sherwood,  BLM,  personal  communication,  as 
cited  in  JBR,  1991). 
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Pronghorn  are  not  common  in  the  vicinity  of 
the  Project  Area  or  in  the  Shoshone-Eureka 
Resource  Area.  Small  numbers  of  pronghorn 
do  occur  in  the  general  area.  A  group  of  13 
pronghorn  was  observed  in  the  fall  of  1991  in 
the  Whirlwind  Valley  -  Malpais  Escarpment 
area,  and  another  group  of  five  animals  were 
noted  in  Whirlwind  Valley  during  the  spring 
1992  wildlife  surveys  (JBR,  1991  and  1992a). 
Pronghorn  may  be  attracted  to  Whirlwind 
Valley  because  of  the  water  source  provided  by 
the  outflow  stream  from  Beowawe  Geysers  hot 
springs  and  the  Oxbow  Resources,  Inc. 
geothermal  power  plant.  No  pronghorn  winter 
range  or  crucial  range  has  been  designated 
within  the  CEA  by  the  NDOW. 

According  to  NDOW  and  BLM  habitat  maps, 
the  Project  Area  provides  both  year-long  and 
winter  mule  deer  range  as  shown  by  Figure  3- 
21.  The  northeastern  portion  of  the  Shoshone 
Range,  including  the  lower  elevations  of  Mule 
Canyon  and  Deer  Canyon  in  the  Project  Area, 
are  classified  as  crucial  deer  winter  range. 
Crucial  winter  range  also  exists  along  the 
Argenta  Rim  and  between  Slaven  and  Bateman 
canyons  approximately  6.5  miles  southwest  of 
the  Project  Area.  Small  numbers  of  wintering 
deer  have  also  been  recorded  along  the  Malpais 
Escarpment  on  the  south  edge  of  Whirlwind 
Valley.  According  to  Larry  Teske,  NDOW 
(personal  communication,  as  cited  in  JBR, 
1992b)  many  of  the  deer  in  the  CEA  summer 
along  the  Humboldt  River  and  winter  in  the 
northeastern  Shoshone  Mountains,  especially  in 
the  Argenta  Point  and  Dunphy  Pass  areas.  The 
river  valley  habitats  in  the  CEA  are  classified  as 
crucial  year-long  range  as  indicated  by  Figure  3- 
21. 


Shoshone  Range  was  split  and  the  deer  tag 
quota  lowered  for  the  area  in  1991.  Trend 
counts  made  in  the  1991-1992  fall  and  winter 
period  indicated  that  this  management  action 
was  successful  with  the  buck  ratio  rising  to  20.8 
bucks  per  100  does. 

Site-specific  surveys  indicate  that  mule  deer  use 
of  the  Project  Area  in  the  spring  and  fall  is 
relatively  low.  Only  four  mule  deer  were 
observed  near  the  Project  Area  during  the  fall 
1991  surveys,  and  none  were  seen  during  the 
spring  1992  surveys.  The  relative  frequency  of 
tracks  and  pellets  encountered  during  the  two 
survey  periods  indicated  that  mule  deer  use  of 
the  area  is  somewhat  higher  in  the  spring  than 
in  the  fall. 

3.10.3  Other  Mammals 

Predators  potentially  occurring  in  the  Project 
and  CEAs  include  coyote,  badger,  kit  fox,  long- 
tailed  weasel,  short-tailed  weasel,  striped  skunk, 
spotted  skunk,  and  bobcat.  Field  surveys 
documented  the  presence  of  coyote,  fox  (tracks, 
probably  kit  fox),  badger,  and  bobcat. 

The  Project  Area  supports  a  wide  variety  of 
other  small  and  medium-sized  mammals 
associated  with  Great  Basin  desert  habitats. 
Field  surveys  and  small  mammal  trapping 
documented  the  presence  of  14  different  species 
of  small  and  medium-sized  mammals  (JBR,  1991 
and  1992a;  RCI,  1994).  These  included  three 
rabbit  and  eight  rodent  species.  One  rabbit 
identified  by  field  surveys  was  the  pygmy 
rabbit.  This  species  is  listed  by  the  USFWS  as 
a  C2  Candidate  Species  as  discussed  in  greater 
detail  in  Section  3.10.9. 


Some  of  the  deer  that  winter  in  this  area  also 
utilize  the  higher  elevations  in  the  Mount  Lewis 
area  to  the  west  of  the  CEA  as  summer  range. 

The  CEA  lies  within  NDOW  Management 
Area  15,  Management  Unit  151.  TheNDOW's 
management  goal  for  this  area  is  to  maintain  a 
ratio  of  20  bucks  or  more  per  100  does.  In 
1988,  buck  ratios  declined  dramatically  to  10.9 
bucks  per  100  does.  The  ratio  remained  below 
13.5  bucks  per  100  does  in  1989  and  1990.  The 
management  unit  encompassing  the  northern 


3.10.4  Waterbirds 

The  Project  Area  is  located  within  the  Pacific 
Flyway  for  waterfowl.  Although  waterbird 
habitat  is  limited  within  the  Project  Area,  the 
Humboldt  River  on  the  north  end  of  the  CEA 
serves  as  an  important  migratory  stop-over  for 
waterfowl  and  shorebirds. 
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Within  the  Project  Area  and  the  remainder  of 
the  CEA,  waterbird  habitat  is  limited  primarily 
to  small  creeks,  stockponds,  and  springs.  Small 
playas  in  Whirlwind  Valley  that  are  seasonally 
flooded  after  spring  rains  also  provide  rooting 
and  foraging  habitat  for  some  species  of 
migrating  waterbirds.  In  addition,  waterbird 
use  has  been  recorded  in  the  outflow  stream  of 
the  Oxbow  Resources,  Inc.  geothermal  plant. 
Waterbirds  observed  in  the  Project  Area  include 
mallard,  killdeer,  common  snipe,  American 
avocet,  and  long-billed  curlew. 

3.10.5  Upland  Game  Birds 

Mourning  dove,  chukar,  gray  partridge,  sage 
grouse,  and  California  quail  are  known  to  occur 
within  the  CEA.  Mourning  doves  are  summer 
residents  and  occur  in  the  Project  Area  from 
spring  through  fall.  Small  numbers  of  gray 
partridge  occur  at  scattered  locations  in  the 
general  vicinity  of  the  Project  Area.  California 
quail  were  introduced  at  a  number  of  sites  in 
the  Shoshone  Range  by  the  NDOW  in  the 
spring  of  1992,  however,  suitable  habitat  for 
California  quail  is  limited  in  the  Project  Area, 
and  only  one  observation  of  California  quail 
was  recorded  by  field  surveys. 

Chukar  were  the  most  abundant  game  bird 
found  in  the  Project  Area  and,  from  a 
recreational  standpoint,  are  the  most  important 
game  bird  in  the  area.  Because  of  the 
popularity  of  hunting  for  chukar  within  the 
CEA,  potential  impacts  to  this  species  has  been 
identified  as  a  project  issue.  Springs  in  the  area 
provide  an  important  water  source  for  this 
species,  and  most  observations  of  chukar  were 
made  in  proximity  to  these  water  sources  (RCI, 
1994).  Wet  meadow  and  riparian  habitats 
supported  by  springs  are  utilized  as  brood 
rearing  habitat  by  chukar.  Even  fewer 
observations  were  recorded  during  the  1994 
surveys. 

The  NDOW  has  conducted  helicopter  surveys 
to  collect  population  trend  information  on 
chukar  along  the  west  side  of  the  Project  Area 
(Argenta  aerial  survey  plot)  since  1986.  Chukar 
densities  recorded  from  the  survey  plot  have 
ranged  from  a  high  of  95  birds  per  square  mile 
in  1989  to  a  low  of  20  birds  per  square  mile  in 


1993  and  1994  (RCI,  1994).  There  has  been  a 
steady  downward  trend  of  chukar  populations 
in  the  Mule  Canyon  area  since  1989  as  a  result 
of  continued  drought  and  associated  poor 
forage  conditions. 

Sage  grouse  occur  in  the  CEA  but  are  not 
common  in  or  near  the  Project  Area.  The 
Northern  Shoshone  Mountains  are  not  heavily 
utilized  as  brood  rearing  habitat,  and  the  closest 
known  lek,  or  breeding  sites,  are  located  several 
miles  south  of  the  Project  Area  in  the  Crescent 
Valley  and  in  an  area  known  as  The  Park  as 
shown  on  Figure  3-21.  Sage  grouse  were  noted 
in  the  Project  Area  on  only  two  occasions 
during  the  summer  of  1994.  Both  observations 
were  of  adult  and  young  birds  near  Spring 
MCS-2.  The  presence  of  young  birds  indicates 
possible  breeding  activity  near  the  Project  Area, 
however,  no  sage  grouse  leks  are  known  in  the 
vicinity  of  the  Project  Area,  and  no  evidence  of 
breeding  activity  was  recorded  by  field  surveys. 

3.10.6  Raptors 

Several  species  of  raptors  are  known  to  nest  in 
the  Study  Area  and  are  expected  to  breed  in  the 
CEA.  Golden  eagles,  prairie  falcon,  and  red- 
tailed  hawk  nest  within  the  CEA  at  cliff  sites  to 
the  north  and  south  of  the  Project  Area.  Red- 
tailed  hawk,  Swainson's  hawk,  ferruginous 
hawk,  northern  harrier,  short-eared  owl,  and 
long-eared  owl  nest  near  the  Humboldt  River 
and  at  suitable  sites  in  associated  agricultural 
lands.  The  ferruginous  hawk  is  a  Federal 
Candidate  (C2)  species  as  discussed  in  greater 
detail  in  Section  3.10.9.  The  north  end  of  the 
Shoshone  Range  has  been  identified  as 
important  long-eared  owl  nesting  habitat 
(Herron  et  al,  1985).  Golden  eagles,  red-tailed 
hawks,  sharp-shinned  hawks,  Cooper's  hawks, 
and  prairie  falcons  nest  in  the  central  Shoshone 
Mountains.  In  the  southwestern  portion  of  the 
CEA,  stands  of  pinyon-juniper  and  large 
serviceberry  shrubs  provide  potential  nest  sites 
for  red-tailed  hawk,  ferruginous  hawk,  Cooper's 
hawk,  and  sharp-shinned  hawk.  Large 
cottonwoods  growing  in  association  with  the 
springs  and  drainages  in  the  CEA,  and  to  a 
lesser  extent  the  Project  Area,  represent 
potential  nest  sites  for  tree  nesting  raptors  such 
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as  golden  eagle,  red-tailed  hawk,  and  Swainson's 
hawk. 

Raptors  observed  in  or  near  the  Project  Area 
during  field  surveys  included  turkey  vulture, 
golden  eagle,  prairie  falcon,  American  kestrel, 
red-tailed  hawk,  Cooper's  hawk,  sharp-shinned 
hawk,  northern  harrier,  great  horned  owl,  and 
short-eared  owl.  Although  suitable  cliff  nesting 
habitat  for  species  such  as  golden  eagle,  red- 
tailed  hawk,  and  prairie  falcon  is  present  along 
the  Argenta  Rim  north  and  northwest  of  the 
Project  Area  and  along  the  Malpais  Escarpment 
southwest  of  the  Project  Area  as  shown  on 
Figure  3-20,  no  evidence  of  raptor  nesting 
activity  was  documented  in  these  areas  by  field 
surveys.  Mature  poplars  along  the  alternative 
east  access  route  near  Beowawe  also  represent 
potential  raptor  nest  sites.  One  active  red-tailed 
hawk  nest  was  located  in  1994  within  the 
alternative  east  access  corridor  along  the  main 
road  from  to  the  project  site  from  Beowawe. 
The  nest  was  located  in  a  poplar  west  of  the 
Sansenina  Ranch.  One  young  was  successfully 
fledged  from  the  nest  (RCI,  1994). 

3.10.7  Other  Birds 

In  general,  the  variety  and  occurrence  of 
breeding  songbirds  within  the  Project  Area  is 
limited  by  a  low  diversity  of  vegetation  species 
and  structure.  Most  songbirds  migrate  to  and 
from  the  area  and  occur  only  as  summer 
residents.  The  greatest  diversity  of  songbirds 
was  recorded  during  the  spring  migration 
period.  Many  were  migrants  that  were  not 
present  during  the  summer  months.  Species 
recorded  by  the  fall  surveys  were  primarily 
year-long  residents,  such  as  horned  lark, 
common  raven,  black-billed  magpie,  ruby- 
crowned  kinglet,  and  white-crowned  sparrow. 
Common  summer  breeders  recorded  in  the 
Project  Area  included  horned  lark,  western 
meadowlark,  Brewer's  sparrow,  Brewer's 
blackbird,  rufous-sided  towhee,  lark  sparrow, 
American  robin,  and  loggerhead  shrike. 


3.10.8  Aquatic  Macroinvertebrates 

Water  quality  and  aquatic  macroinvertebrate 
populations  were  sampled  at  six  perennial 
springs  in  the  project  area  in  1994.  Aquatic 
macroinvertebrates  are  small  aquatic  animals 
without  internal  bone  structure  such  as  insects, 
worms,  mollusks,  and  snails.  Aquatic 
macroinvertebrates  are  a  possible  issue  related 
to  project  development  because  of  the  potential 
presence  of  a  rare  spring-snail  species  which  is 
being  considered  for  listing  under  the 
Endangered  Species  Act. 

In  general,  spring  waters  in  the  Project  Area 
were  found  to  be  warm,  highly  mineralized  and 
alkaline  (BioTekna,  1994).  Water  and  aquatic 
habitat  quality  ranged  from  poor  to  excellent 
depending  on  the  extent  of  habitat  degradation, 
primarily  from  direct  disturbance  and  organic 
loading.  Macroinvertebrate  species  diversity 
varied  with  spring  conditions,  and  species 
encountered  were  representative  of  the  types  of 
aquatic  habitats  present  (BioTekna,  1994). 
Snails  were  found  at  two  springs  (MCS-3  and 
MCS-8),  but  they  were  determined  to  be  rather 
common  genera  rather  than  the  spring-snail 
(Family:  Hydrobiidae)  being  considered  for 
listing  (BioTekna,  1994). 


3.10.9  Threatened,      Endangered, 
Candidate  Species 


and 


According  to  the  USFWS  (letter  dated  4/6/94), 
no  threatened  or  endangered  species  are  likely 
to  occur  within  the  Project  Area.  Bald  eagles 
(threatened),  however,  have  been  documented 
foraging  and  roosting  during  the  winter  along 
the  Humboldt  River  near  the  Project  Area 
(Lamp,  personal  communication,  1995).  The 
letter  listed  four  C2  Candidates  (spotted  bat, 
pygmy  rabbit,  loggerhead  shrike,  and 
ferruginous  hawk)  and  one  CI  Candidate 
(spotted  frog)  as  possibly  occurring  in  the  area. 

Since  the  date  of  that  letter,  western 
populations  of  the  loggerhead  shrike  have  been 
removed  from  candidate  listing  and  several 
species  of  Myotis  bat  and  both  subspecies  of 
Townsend's  big-eared  bat  have  been  added  as 
C2  Candidates  (50  CFR  Part  17,  November  15, 
1994).  Based  on  review  of  habitat  requirements 
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for  the  listed  candidate  bat  species  and  limited 
potential  for  occurrence,  no  surveys  were 
completed.  A  recent  policy  directive  (Federal 
Register,  2/16/96)  from  the  USFWS  may 
further  affect  the  Category  C2  listings  resulting 
in  elimination  of  many  of  presently  listed 
species  from  further  consideration.  Candidate 
species  possibly  occurring  near  the  Project  Area 
are  listed  in  Table  3-25.  The  possibility  of 
these  species  occurring  within  the  Project  Area 
is  discussed  below  by  species. 

Western  Small-footed  Myotis.  This  species 
inhabits  rocky  and  canyonland  areas  and  is 
widespread  throughout  the  western  United 
States  (Barbour  and  Davis,  1969).  The  range  of 
this  species  overlaps  the  Project  Area  and 
potential  day  roost  sites  may  be  provided  by 
areas  of  rock  outcrop.  No  natural  caves  or 
exposed  abandoned  mine  adits  are  present 
within  the  Project  Area. 

Fringed  Myotis.  This  species  inhabits  oak, 
pinyon-juniper,  and  desert  scrub  habitats  in  the 
Southwest.  It  is  typically  found  at  elevations 
from  4,000  to  7,000  feet  (Barbour  and  Davis, 
1969).  Suitable  foraging  habitat  is  generally 
lacking  within  the  Project  Area  but  is  present 
along  the  Humboldt  River  and  at  the  higher 


elevations  within  the  CEA.  Preferred  roost 
sites  such  as  natural  caves  or  exposed 
abandoned  mine  adits  are  not  present  within 
the  Project  Area.  Because  of  the  lack  of 
suitable  roost  sites  and  foraging  habitat,  the 
presence  of  this  species  is  unlikely. 

Long-eared  Myotis.  Long-eared  myotis  occur 
throughout  most  of  the  western  United  States 
and  prefer  higher  elevation  coniferous  forests 
(Barbour  and  Davis  1965).  Suitable  habitat  is 
lacking  within  the  project  area  but  is  present  at 
the  higher  elevations  within  the  CEA. 
Preferred  roost  sites  such  as  buildings,  trees, 
natural  caves,  or  exposed  abandoned  mine  adits 
are  not  present  within  the  project  area,  the 
presence  of  this  species  is  unlikely. 

Long-legged  Myotis.  Long-legged  myotis  also 
prefer  higher  elevation  coniferous  forests  but 
have  been  recorded  in  pinyon-juniper  and 
montane  shrub  situations  (Zeveloff,  1988). 
Preferred  habitats  are  lacking  within  the  Project 
Area  but  are  present  at  the  higher  elevations 
within  the  CEA.  Cliffs  and  areas  of  rock 
outcrop  within  the  CEA  may  provide  roost 
sites,  however,  the  presence  of  this  species  is 
unlikely  in  the  Project  Area. 


TABLE  3-25 

CANDIDATE  SPErn: 

WITHIN  THE  PROJECT  AREA 

Common  Name  Status1 

Scientific  Name 

Listed  Candidate 

Spotted  bat 

Euderma  maculatum 

C2 

Western  small-footed  myotis 

Myotis  ciliolabrum 

C2 

Long-eared  myotis 

Myotis  evotis 

C2 

Fringed  myotis 

Myotis  thysanodes 

C2 

Long-lagged  myotis 

Myotis  volans 

C2 

Yuma  myotis 

Myotis  yumanensis 

C2 

Townsend's  big-eared  bat 

Plecotus  townsendii 

C2 

Pygmy  rabbit 

Brachylagus  idahoenisis 

C2 

Ferruginous  hawk 

Buteo  regalis 

C2 

Spotted  frog 

Rana  pretiosa 

C1 

Notes: 

'Listed  Candidate  Status: 

C1    =        Taxa  for  which  sufficient  information  exists  to  support  proposals  to  list  them  as 

endangered  or  threatened  species. 
C2  =        Taxa  for  which  existing  information  indicates  a  listing  may  be  warranted,  but  for  which 
substantial  biological  information  to  support  a  proposed  rule  is  lacking. 
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Spotted  Bat.  This  bat  has  been  found  at 
scattered  locations  (primarily  in  arid  country) 
in  the  western  United  States  (Barbour  and 
Davis,  1969).  Areas  of  rock  outcrop  within  the 
Study  Area  may  represent  suitable  habitat  for 
this  species,  but  because  of  the  scarcity  of 
surface  water  within  the  Project  Area,  spotted 
bat  presence  is  considered  unlikely.  Areas  of 
rock  outcrop  near  the  Humboldt  River  within 
the  CEA  represents  more  suitable  habitat  for 
this  species. 


Ferruginous  Hawk.  The  ferruginous  hawk 
inhabits  grasslands,  shrublands,  and  steppe- 
deserts  throughout  the  western  United  States 
from  early  spring  through  summer.  Nesting 
along  the  Humboldt  River  has  been  recorded  in 
isolated  trees,  and  one  historic  nest  site  occurs 
near  the  CEA  boundary  (Bradley,  personal 
communication,  as  cited  in  JBR,  1992c).  No 
ferruginous  hawks  were  observed  in  or  near  the 
Project  Area  during  the  field  surveys  and 
suitable  nesting  habitat  is  lacking. 


Yuma     Myotis.  Yuma     myotis     occurs 

throughout  most  of  western  United  States 
during  the  summer  months.  Because  of  the 
lack  of  suitable  roost  sites  and  preferred 
foraging  habitat,  the  presence  of  this  species  is 
unlikely  within  the  Project  Area.  Suitable 
habitat  does  exist  for  this  species  along  the 
Humboldt  River  in  the  CEA. 


Spotted  Frog.  Populations  of  spotted  frog 
occur  in  isolated  areas  of  Nevada,  Utah,  Idaho, 
southwestern  Wyoming,  and  southeastern 
Oregon.  A  highly  aquatic  species,  the  spotted 
frog  inhabits  perennial  cold  water  streams, 
rivers,  pools,  springs,  and  small  lakes.  No 
suitable  habitat  for  spotted  frog  exists  within 
the  Project  Area. 


Townsend's  Big-eared  Bat.  Townsend's  big- 
eared  bat  is  known  throughout  western  North 
America  and  ranges  from  southern  British 
Columbia  to  southern  Mexico.  Suitable  roost 
sites  for  this  species  are  not  present  within  the 
Project  Area  and  its  presence  is  unlikely. 

Pygmy  Rabbit.  The  pygmy  rabbit  inhabits 
sagebrush  habitats  within  the  Great  Basin.  This 
species  prefers  areas  of  tall,  dense  sagebrush  and 
deep  soils  suitable  for  the  establishment  of 
burrows.  Cover  appears  to  be  the  critical 
habitat  component  required  by  the  pygmy 
rabbit  (Green  and  Flinders,  1980).  Pygmy 
rabbits  inhabit  areas  which  contain  sagebrush 
with  an  average  height  of  32  inches  and  average 
canopy  cover  of  32.7  percent.  They  are  seldom 
found  in  areas  with  sparse  vegetation  (Ashley, 
1992). 


3.11 


CULTURAL/ETHNOGRAPHIC/ 
PALEONTOLOGICAL 


For  cultural,  ethnographic,  paleontological 
resources,  the  Study  Area  includes  the  Project 
Area  and  adjacent  areas  which  may  be  related 
in  the  cultural  or  ethnographic  context  by  use 
or  value.  The  CEA,  which  takes  into  account 
use  and  movement  of  prehistoric  peoples  and 
the  inter-related  nature  of  ethnographic  values, 
extends  from  just  east  of  Beowawe  to  the 
eastern  edge  of  the  town  of  Battle  Mountain  on 
the  west,  and  from  the  northern  edge  of  the 
Humboldt  River  to  just  north  of  the  town  of 
Crescent  Valley  on  the  south.  The  Study  Area 
and  corresponding  CEA  are  shown  on  Figure  3- 
22. 

3.11.1  Regional  Context 


One  pygmy  rabbit  was  observed  in  July  1994  in 
big  sagebrush  habitat  near  the  western 
boundary  of  the  Project  Area  (RCI,  1995). 
Additional  searches  for  pygmy  rabbit  were 
conducted  in  July  and  August  1994.  No 
additional  sightings  were  recorded,  but 
numerous  burrows,  well  defined  runways,  and 
pellet  groups  indicative  of  pygmy  rabbit 
presence  were  located  (RCI,  1995). 


In  general  terms,  the  Project  Area  lies  within 
the  vast  Basin  and  Range  physiographic 
province.  This  arid  region  supports  relatively 
sparse  plant  and  animal  life  and  water  is  rare. 
The  mountainous  regions  of  the  Project  Area, 
with  its  incised  canyons  and  water,  provided 
prime  hunting  areas  and  some  plant  resources 
on  a  seasonal  basis. 
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FIGURE  3-22 


CULTURAL  RESOURCES 
CUMULATIVE  EFFECTS  AREA 


Source     TERRAMATRIX.   1992 
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A  surrounding  area  of  approximately  another 
335  square  miles  (exclusive  of  the  Project  Area), 
or  another  214,400  acres,  was  defined  for 
consideration  of  cumulative  effects  relative  to 
the  cultural  resources.  The  primary  geographic 
feature  of  this  area  is  the  Humboldt  River  just 
to  the  north.  Lower  valleys  to  the  east  include 
Whirlwind  Valley  and  Crescent  Valley.  The 
Geysers,  a  hot  and  cold  spring  system,  lie  just 
southeast  of  the  Project  Area.  These  landforms 
and  features  were  utilized  on  a  seasonal  basis  by 
native  peoples  living  in  the  general  area,  with 
different  locations  providing  a  wide  array  of 
distinct  food  and  manufacturing  resources.  The 
project  CEA  encompasses  approximately  a  348 
square  mile  area  with  many  dissimilar  environs 
including  the  Shoshone  Range,  the  lower  Reese 
River  Valley,  Whirlwind  Valley,  and  the 
Humboldt  River  Basin  as  shown  on  Figure  3- 
22. 

3.11.2  General  Prehistoric  Use  Patterns 

Human  occupation  of  central  Nevada  extends 
over  a  period  of  at  least  12,000  years  based  on 
recorded  sites.  Early  human  use  is  typified  by 
small  groups  camping  near  rivers  and  lakes 
where  food  and  water  were  abundant  and 
readily  accessible.  As  the  climate  became 
warmer  and  dryer  later  in  time,  human 
populations  began  to  venture  further  from 
established  campsites  in  search  of  subsistence 
resources.  A  mobile  lifestyle  termed  the 
"Desert  Archaic  Tradition"  developed  over  a 
period  of  time.  Archaic  populations  lived  in 
small  family  groups  and  planned  their 
movements  to  effectively  capture  seasonal  game 
and  plants  by  establishing  numerous  temporary, 
seasonal  campsites  located  near  food  sources 
(that  is,  a  "seasonal  round").  Native  Americans 
of  the  Tosawihi  ("White  Knife")  Band  of  the 
Western  Shoshone  have  a  long  history  of 
occupation  and  use  in  this  area,  with  some 
people  still  living  in  the  general  vicinity. 

When  Euroamericans  began  colonizing  this 
region,  they  encountered  small  groups  of 
Western  Shoshone  and  Northern  Paiute 
Indians.  These  native  people  practiced  a 
hunting  and  gathering  lifeway,  moving  in 
concert  with  the  seasonal  availability  of  foods 


as  well  as  the  placement  and  timing  of  raw 
materials  for  the  manufacture  of  their  material 
culture.  This  lifeway  is  ancient  in  the  Great 
Basin  and  the  prehistory  and  ethnography  of 
the  Project  Area  show  how  people  used  this 
landscape  for  millennia.  More  recently, 
Euroamericans  began  exploring  the  region  in 
the  mid-1800's  and  settled  in  by  the  late  1800's. 
Early  economic  use  of  the  region  mirrors 
current    use.  Mineral     exploration    and 

procurement  dominated  the  landscape  then  as 
it  does  now. 

3.11.2.1   Chronology 

Currently  available  data  within  the  Mule 
Canyon  Project  Area  derive  from  numerous 
cultural  resource  management  projects.  To 
date,  188  sites  have  been  recorded  in  the  Project 
Area.  Chronology  for  these  mostly  surface 
sites  is  based  primarily  on  projectile  point  form 
while  recent  investigations  at  sites  in  the  Project 
Area  provide  radiocarbon  dates  and  more 
detailed  chronological  assessments  of  buried 
deposits. 

Although  the  Study  Area  itself  lacks  an 
organizing  framework  based  on  well-dated 
stratified  deposits,  excavated  rock  shelters  to  the 
northeast  and  south  of  the  Project  Area  provide 
the  basis  for  establishment  of  a  general 
framework.  Gatecliff  Shelter  (Thomas  1983b) 
in  Monitor  Valley  and  James  Creek  Shelter 
(Elston  and  Budy  1990)  located  on  a  tributary 
just  north  of  the  Humboldt  River  have  well- 
dated,  well-studied  stratified  contexts,  and  are 
largely  congruent.  These  sequences  are  the 
basis  of  current  regional  chronologies  (Thomas 
1983b,  1988;  Elston  and  Katzer  1990). 
However,  recently  the  James  Creek  Shelter 
sequence  has  gained  prominence  in  the  region. 

The  sequence  developed  for  James  Creek 
Shelter  organizes  data  for  the  Upper  Humboldt 
River  Basin  (Elston  and  Katzer  1990).  The 
sequence  is  based  on  excavations  at  the  shelter 
which  revealed  well-ordered  deposits  as  shown 
through  the  distribution  of  projectile  points  and 
radiocarbon  dates.  The  forms  of  projectile 
points  change  through  time  and  fall  into 
temporal  units  defined  by  Thomas  (Elston  and 
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Budy  1990).  Recently,  the  James  Creek 
sequence  has  been  used  for  the  Middle 
Humboldt  River  Basin  and  in  particular  has 
been  used  to  organize  data  for  excavations  in 
the  Mule  Canyon  Project  Area  (Elston  and 
Bullock  1994).  Following  Elston  and  Bullock 
(1994),  the  James  Creek  framework  will  be  used 
here.  Table  3-26  shows  this  chronological 
framework  in  detail. 

3.11.2.2  Regional  Investigations 

Archaeological  research  in  the  Great  Basin  has 
been  oriented  toward  environmental  factors 
since  Steward  (1938,  1955)  linked  culture  and 
environment  in  his  ground-breaking  studies  of 
protohistoric  hunter-gatherers  in  the  basin. 
One  of  the  most  significant  features  of  the 
Great  Basin  landscape  is  the  significant 
elevational  difference  between  the  basins  valleys 
and  the  adjacent  mountain  ranges.  These 
elevational  changes,  in  part,  determine  the 
distribution  of  economically  important  plants. 

The  pinyon-juniper  zone  is  important  for  the 
storable  pinyon  seeds  that  were  harvested, 


while  lower  elevations  sustained  important 
stands  of  grasses  (edible  seeds),  roots,  and  bulbs, 
among  a  myriad  of  other  resources.  The 
archaeological  records  found  in  these  zones  are 
varied  indicating  prehistoric  populations  used 
these  areas  differently. 

Although  the  Project  Area  is  a  relatively  large 
tract  of  land,  in  terms  of  archaeological  spatial 
patterning  it  represents  a  limited  area  that 
supported  certain  distinct  activities  within  the 
overall  settlement  system  (Elston  and  Bullock 
1994).  Lacking  detailed  data  from  landscapes 
adjacent  to  the  Project  Area,  information  from 
other  cultural  resource  locales  has  been  utilized 
to  provide  a  generalized,  but  more  complete, 
picture  of  the  broad  use  and  settlement  patterns 
in  this  area.  Important  regional  studies  include: 

•     The  Reese  River  Valley  Ecological  Project 
(Thomas,  1971,  1973,  1974,  and  1988) 


•     The    Monitor 
1983a,  1983b 


Valley    Project 
and  1988) 


(Thomas, 


TABLE  3-26 

CULTURAL  CHRONOLOGY  FOR  THE  UPPER  HUMBOLDT  RIVER  BASIN 

(AFTER  ELSTON  1986;  ELSTON  AND  BUDY  1990;  DREWS  AND  ATAMAN  1991). 

Western  Great  Basin 
Adaptive  Strategy 

Dates 

Diagnostics 

Late 
Archaic 

A.D.  1300-1850 

Desert  series  points; 
Intermountain  Brownware 
Pottery 

A.D.  700-1300 

Rosegate  series  points; 
Grayware  Pottery  (Fremont) 

Middle 
Archaic 

A.D.  700-850  B.C. 

Elko  series  points 

850-2500  B.C. 

Gatecliff  series  points  (usually 
in  Early  Archaic);  Large  Side- 
notched  points;  Humboldt 
series  points 

Early 

2500-4950  B.C. 

Mazama  Ash  at  4950  B.C.; 
little  cultural  evidence 

Archaic 

4950-6000  B.C. 

Below  Mazama  Ash;  little 
cultural  evidence 

Pre-Archaic 

6000-10,000+  B.C. 

Great  Basin  Stemmed  series 
points;  Clovis  (fluted)  points 
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•  The  Class  II  Sample  Survey  for  the  Cortez 
Cumulative  Effects  Study  Area  (Gilreath, 
Bouey,  and  Hall,  1991;  Delacorte,  Gilreath, 
and  Hall,  1991) 

•  The  Tosawihi  Quarries  (Elston  and  Raven, 
1992a,  1992b,  and  1992c) 

•  Other  Surveys  (Johnston  et  al,  1994)(Billat 
and  Martin,  1995) 

3.1 1 .2.3     Prehistoric  Use  Patterns  of  the 
Study  Area 

Recent  investigations  at  31  sites  by  IMR  have 
increased  the  understanding  of  prehistoric  use 
of  the  Project  Area  (Elston  and  Bullock,  1994) 
and  surveys  along  the  alternative  access  routes 
and  in  Whirlwind  Valley  provide  additional 
information  on  use  of  these  important  adjacent 
areas  (Ataman,  1994;  Ataman  et  al,  1994). 

Several  resources  likely  attracted  prehistoric 
populations  to  the  Study  Area  including 
toolstone,  plants,  and  animals.  When 
landforms  and  resource  distribution  are 
considered,  however,  it  seems  that  large  game 
was  the  primary  attractor  resource  (Elston  and 
Bullock,  1994).  The  number  and  broad 
distribution  of  projectile  points  and  hunting 
facilities  (i.e.,  blinds,  walls)  in  the  area  support 
this  assertion.  Hunters  visited  the  Project  Area 
from  the  Pre-Archaic  onward  with  the  intensity 
of  use  increasing  through  time. 

Three  different  hunting  practices  have  been 
characterized.  Pre-Archaic  hunting  practices  are 
manifested  at  "old  basalt  sites"  which  tend  to  be 
located  on  top  of  valley  margin  ridges  and 
knolls  that  offer  views  of  valley  bottoms. 
Target  game  is  inferred  to  have  occupied  the 
valley  bottoms  and  then  traveled  over  the 
Shoshone  Range  along  game  routes  where  they 
were  intercepted  by  Pre-Archaic  hunters. 
Another  strategy  employed  by  these  early 
hunters  involved  ambush  at  springs.  Archaic 
hunters  exploited  the  uplands  by  using  the 
natural  features  of  the  landscape  for  ambush  in 
addition  to  manipulating  the  environment  by 
building    hunting    blinds    and    walls    which 


provided  cover  for  ambush  and  controlled 
animal  movement. 

Plant  processing  was  of  relatively  less 
importance  to  the  prehistoric  occupants  of  the 
Project  Area  and,  assuming  that  Pre-Archaic 
people  did  not  grind  seeds,  the  ground  stone 
record  in  the  area  can  be  attributed  to  Archaic 
populations  (Elston  and  Bullock,  1994).  The 
lack  of  specialized  plant  processing  sites  likely 
relates  to  the  geography  of  the  region  since  the 
Project  Area  lacks  prime  gathering  locations, 
and  shadscale,  marsh  resources,  and  grass  rich 
environs  are  located  a  short  distance  to  the  east 
and  southeast  in  Whirlwind  Valley,  Crescent 
Valley,  and  The  Geysers.  Ground  stone 
artifacts  tend  to  be  located  at  residential  sites 
which  suggests  that  plant  resources  were  taken 
only  near  those  campsites. 

Toolstone  procurement  was  also  a  concern  for 
prehistoric  land  users  in  the  Project  Area 
(Elston  and  Bullock,  1994).  Chert  and  basalt 
were  procured  from  alluvial  deposits  along 
stream  bed  and  fans.  Basalt  procurement  and 
reduction  are  likely  associated  with  Pre-Archaic 
use  and  comprise  core  reduction  and  biface 
production.  Tosawihi  opalite  was  imported 
mostly  in  the  form  of  late  stage,  used,  and 
maintained  bifaces,  while  obsidian  came  in  the 
form  of  projectile  points  and  flake  tools. 

Residential  patterns  in  the  Project  Area  indicate 
that  long-term  camping  was  not  a  significant 
component  of  any  settlement  systems  in  use 
through  time  (Elston  and  Bullock,  1994).  This 
is  explained  by  the  position  of  the  Mule 
Canyon  area  within  the  larger  setting  of  the 
region.  Foragers  can  walk  12.4  miles  round 
trip  in  one  day  and  the  Mule  Canyon  area  is 
located  some  9.3  miles  from  winter  base  camps 
along  the  Humboldt  River  and  7.5  miles  from 
camps  near  Beowawe.  There  would,  therefore, 
be  no  need  to  establish  long-term  camps  in  the 
Project  Area  because  the  use  of  short-term 
camps  would  be  more  than  sufficient  to  capture 
game. 

Regionally,  it  appears  that  the  Project  Area 
offered  a  distinct  set  of  resources  from 
surrounding  areas  (Elston  and  Bullock,  1994). 
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The  Humboldt  River,  Crescent  Valley, 
Whirlwind  Valley,  The  Geysers,  and  other 
localities  offered  a  wide  variety  of  resources 
including  a  suite  of  plant  resources  for  food  and 
manufacture,  fish,  and  a  variety  of  large  and 
small  game  (especially  hares  and  rabbits). 
Recent  surveys  in  Whirlwind  Valley  indicates 
that  sites  tend  to  be  very  "centralized"  near 
spring  clusters  around  The  Geysers  with  a 
general  decrease  in  site  density  and  frequency  of 
use  with  increased  distance  away  from  the 
springs  (Ataman  et  al,  1994).  Adaptation  likely 
centered  on  the  wide  array  of  resource  patches 
within  a  short  distance  of  the  springs. 
Prehistoric  groups  using  the  Shoshone  Range 
and  the  eastern  flanks  of  the  range  likely 
traveled  from  large  base  camps  in  order  to  hunt 
for  short  periods  of  time. 

Another  feature  of  the  Mule  Canyon 
archaeological  record  is  the  number  of  sites 
dating  to  the  Pre-Archaic.  While  evidence  of 
use  during  the  Pre-Archaic  period  is  somewhat 
rare  in  other  parts  of  the  central  Great  Basin, 
Pre-Archaic  populations  apparently  used  Mule 
Canyon  and  its  environs  rather  intensively. 
Over  twenty  points  and  several  basalt  reduction 
locations  mark  the  Pre-Archaic,  whereas  only 
two  were  found  in  the  Cortez  uplands  and 
none  in  the  Monitor  and  Reese  River  valleys. 
This  observed  variance  may  indicate  that, 
within  the  larger  regional  settlement  system, 
areas  like  Mule  Canyon  were  "sweet  spots"  for 
these  early  hunters. 

3.11.3  Historic  Use  Pattern 

Historic  use  of  the  project  area  was  limited 
(Vierra,  1992).  Early  explorers  such  as  Peter 
Skene  Ogden  and  John  C.  Fremont  passed 
through  the  central  part  of  Nevada  along  the 
Humboldt  River  just  north  of  the  Project  Area. 
Like  most  of  the  State,  early  mining  booms 
drew  people  to  small  cities  and  the  remote  areas 
in  the  late  1800's.  Just  north  of  the  Project 
Area,  the  mining  district  of  Argenta  was 
located  at  the  north  end  of  the  Shoshone  Range 
after  silver  was  discovered  around  1867.  Upon 
completion  of  the  Central  Pacific  Railroad  in 
1868,  a  post  office  was  established  and  a  small 
townsite    grew.        As    the    town    of    Battle 


Mountain  Station  gained  regional  prominence, 
the  entire  Argenta  townsite  (including  the 
buildings)  was  moved  to  Battle  Mountain  in 
1870. 

Area  mines  produced  gold,  silver,  and  limited 
amounts  of  copper  during  the  mid  to  late 
1800's  and  early  1900's.  Mining  began  to 
decline  in  the  early  1900's  and,  by  the  time  of 
World  War  I,  mining  activity  in  the  area  was 
limited  to  a  few  large  mines.  Barite  mining 
began  in  the  1930's  and  quickly  became  the 
primary  economic  mineral  resource  in  this  area. 
The  Argenta  Mine  is  still  operating  and  the 
Southern  Pacific  Railroad  maintains  a  siding  at 
the  mine  as  a  loading  point  for  ore.  A  cinnabar 
deposit  was  discovered  just  southwest  of  the 
town  of  Beowawe  in  the  1920's  and  a  small 
mine  produced  mercury  from  this  deposit  up 
until  1943  (Roberts  et  al,  1967).  Following 
mining  development  in  the  area,  ranching  and 
commerce  developed  to  support  the  growing 
population  of  Battle  Mountain  and  other 
nearby  towns.  At  the  present  time  the  Project 
and  adjacent  areas  are  utilized  primarily  for 
mineral  exploration  and  development  and  cattle 
ranching. 

3.11.4  Cultural  Resource  Values 

Cultural  resource  inventory  reports  covering 
the  Project  Area  have  been  prepared  by  Kautz 
(1990),  Vierra  (1989,  1991a,  1991b,  and  1991c), 
Vierra  and  D'Angelo  (1992),  and  Vierra  and 
Oothoudt  (1989a,  and  1989b).  These  reports, 
summarizing  the  results  of  site-specific  intensive 
field  inventories,  have  been  submitted, 
reviewed,  and  approved  by  the  BLM. 
Additional  cultural  resource  locations  in  the 
Project  Area  have  been  identified  and  evaluated 
by  TMR  (Leach  et  al,  1992).  Recently,  cultural 
resource  inventories  along  the  alternate  access 
routes  and  in  a  large  tract  of  land  just  east  of 
the  Project  Area  identified  a  number  of  new 
sites  (Ataman,  1994;  Ataman  et  al,  1994).  A 
number  of  previous  cultural  resources 
investigations,  sponsored  by  the  proponents  of 
other  projects,  have  been  completed  within  the 
area  of  proposed  development  (Billat  and 
Martin,  1995;  Botti,  1985;  Budy,  1985;  Burke, 
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1986;  Kuffner,  1985;  McGonagle,  1979;  Weder, 
1978;  and  Welch,  1978). 

To  date,  a  total  of  188  cultural  resource  sites 
have  been  recorded  in  the  Project  Area 
(including  the  mine  disturbance  and  facilities 
areas,  alternate  access  routes,  and  well  field  and 
borrow  pit  areas).  Through  consultation 
between  BLM  and  the  Nevada  State  Historic 
Preservation  Office  (SHPO),  the  identified  sites 
have  been  evaluated  for  eligibility  relative  to 
listing  on  the  National  Register  of  Historic 
Places  (NRHP).  Fifty-two  sites  as  summarized 
by  Table  3-27,  have  been  determined  eligible 
for  NRHP  inclusion  while  the  remaining  sites 
have  been  determined  as  ineligible.  One 
additional  site,  CrNV  62-1234,  will  be 
recommended  for  listing  by  the  BLM  (G. 
Foulkes,  BLM,  personal  communication).  Site 
CrNV  62-7974,  currently  considered  eligible, 
has  been  re-evaluated  by  BLM  and  is  now 
considered  ineligible  (G.  Foulkes,  BLM, 
personal  communication).  SHPO  and  BLM 
consultation  has  not  been  completed  for  this 
site. 

Mitigation  efforts  to  offset  project-related 
impacts  were  developed  by  MR  in  a  written 
plan  (Leach  et  al,  1992)  approved  by  the  BLM 
and  SHPO.  The  plan  included  several  levels  of 
mitigation  effort  including  mapping,  inventory 
of  features,  surface  collection  of  artifacts, 
shallow  surface  scrapes,  controlled  excavation 
units,  backhoe  trenching  and  auguring,  analysis 
and  reporting.  Prior  to  1992,  only  one  site, 
26La885,  had  been  excavated  (Vierra,  1989). 
Since  then,  mitigation  has  been  completed  for 
30  sites  in  the  general  Mule  Canyon  area, 
twenty  of  which  fall  within  the  Project  Area 
(Elston  and  Bullock,  1994).  Through  a 
programmatic  agreement  between  the  SHPO 
and  BLM,  excavation  of  select  sites  within  the 
general  Mule  Canyon  area  will  serve  to 
effectively  mitigate  all  NRHP  eligible  sites, 
with  the  exception  of  one  site  in  the  Project 
Area  and  those  sites  within  the  alternative 
access  corridors  (G.  Foulkes,  BLM,  personal 
communication).  This  mitigation  approach  is 
based  on  the  fact  that  certain  types  of  sites  are 
very  similar  in  character  containing  essentially 
the  same  age  and  type  of  resource  values. 
Excavation    of    selected    sites    will    provide 


valuable  information  on  cultural  context  and 
use  but  will  avoid  unnecessary  duplication  of 
field  inventory  and  recordation  efforts.  The 
one  site  within  the  Project  Area  (CrNV  62- 
1234,  -5307,  -5308,  and  -5309  combined) 
identified  for  separate  mitigation  will  require 
data  recovery  consistent  with  the  information 
potential  of  the  site  (G.  Foulkes,  BLM,  personal 
communication). 

3.11.5  Native  American  Concerns 

Native  American  concerns  were  identified  and 
evaluated  through  a  multi-phase  process. 
Initially,  Mary  Rusco  of  Archaeological 
Research  Services  (ARS)  contacted  Native 
American  groups,  and  then  followed  up  the 
initial  contacts  with  individual  interviews.  The 
resulting  information  was  organized  and  filed 
with  the  Battle  Mountain  District  Office  BLM 
(Rusco,  1992)  providing  the  basis  for  BLM 
analysis  of  Native  American  concerns.  The 
following  summary  of  Native  American  data 
collection  efforts  and  resulting  concerns  is  based 
on  the  initial  and  subsequent  consultations 
(Rusco,  1992)  and  was  prepared  by  Charles 
Zeier,  RCI,  with  direction  from  the  BLM.  It  is 
anticipated  that  any  further  Native  American 
consultation  will  occur  in  conjunction  with  the 
EIS  public  review  process. 

3.11.5.1   Evaluation  Context 

Applicable  laws  and  policy  directives  relative  to 
consideration  of  Native  American  values 
include: 

•  American  Indian  Religious  Freedom  Act  of 
1978  (AIRFA)  -  Requires  that  Federal 
agencies  take  into  account  the  effect  of 
their  actions  on  Native  American 
traditional  belief  and  practices  prior  to  the 
authorization  of  those  actions 

•  Native  American  Graves  Protection  and 
Repatriation  Act  of  1990  -  Ensures  that  the 
disposition  of  Native  American  human 
remains  and  associated  funerary  objects  is 
controlled  by  individuals  or  groups 
determined  to  be  most  closely  associated 
with  the  materials 
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TABLE  3-27 

SUMMARY  OF  NRHP  ELIGIBLE  SITES 

NRHP  Status 

Site  Number 

(DE=  Eligible) 

Mitigation 

26La885 

DE 

Completed 

26La2351/62-6310 

DE 

Completed 

26La2356/62-6315 

DE 

Completed 

26La2361/62-6320 

DE 

Completed 

26La2362/62-6321 

DE 

Completed 

26La2366/62-6327 

DE 

Completed 

26La2369 

DE 

Completed 

26La2370/62-6331 

DE 

Completed 

26La2372/62-6333 

DE 

Completed 

26La2374/62-6335 

DE 

Completed 

26La2376/62-6337 

DE 

Completed 

26La2377/62-6328 

DE 

Not  required 

26La2378/62-6339 

DE 

Completed 

26La2380/62-6341 

DE 

Completed 

26La2381/62-6342 

DE 

Completed 

26La2410/62-6723 

DE 

Completed 

26La241  6/62-6729 

DE 

Completed 

26La241  7/62-6730 

DE 

Completed 

26La241  8/62-6731 

DE 

Completed 

26La2430/62-6743 

DE 

Completed 

26La2431/62-6744 

DE 

Completed 

26La2441/62-6756 

DE 

Completed 

26La2521/62-7125 

DE 

Not  required 

26La2525/62-7129 

DE 

Not  required 

26La2526/62-7130 

DE 

Completed 

26La2529/62-7133 

DE 

Not  required 

26La2530/62-7134 

DE 

Not  required 

26La2532/62-7136 

DE 

Not  required 

26La2534/62-7138 

DE 

Not  required 

26La2539/62-7143 

DE 

Not  required 

26La2540/62-7144 

DE 

Not  required 

26La2541/62-7145 

DE 

Not  required 

26La2543/62-7147 

DE 

Not  required 

62-1234 

DE 

Required 

62-7101 

DE 

Not  required 

62-7104 

DE 

Not  required 
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TABLE  3-27 
SUMMARY  OF  NRHP  ELIGIBLE  SITES 

Page  2  of  2 

Mitigation 

Site  Number 

(DE=  Eligible) 

62-7106 

DE 

Not  required 

62-7117 

DE 

Not  required 

62-7118 

DE 

Not  required 

62-7122 

DE 

Not  required 

62-7123 

DE 

Not  required 

62-7127 

DE 

Not  required 

62-7142 

DE 

Not  required 

62-7146 

DE 

Not  required 

62-7974 

DE* 

May  be  required 

62-7976 

DE 

May  be  required 

East  Alignment  —  Preferred 

12-11765 

DE 

May  be  required 

East  Alignment  —  Secondary  Preferred 

26Eu70/6-1198 

DE 

May  be  required 

26Eu2164 

DE 

May  be  required 

26Eu2165 

DE 

May  be  required 

12-11748 

DE 

May  be  required 

12-11760 

DE 

May  be  required 

Notes:    Pending  further  BLM-SHPO  consultation. 

•  National  Historic  Preservation  Act  of  1966 
-  Requires  that  Federal  agencies  take  into 
account  the  effects  of  their  actions  on 
properties  listed  or  eligible  for  listing  on 
the  National  Register  of  Historic  Places, 
including  traditional  cultural  properties 


mandates,      tribal 
practitioners,    and 


Based  on  these  legal 
governments,  traditional 
tribal  leaders  are  to  be  consulted  in  regard  to 
culturally  significant  places  (both  past  and 
present)  that  might  be  affected  by  Federal 
actions.  In  addition,  ethnographic  and 
historical  literature  and  records  are  to  be 
reviewed  to  identify  significant  places  and  to 
provide  contextual  frameworks. 


Consistent  with  applicable  consultation 
requirements,  eight  tribal  governments  and  two 
other  organizations  were  contacted  including 
the  Western  Shoshone  reservations  at  Battle 
Mountain,  Elko,  Lee  (South  Fork),  Wells,  Duck 
Valley  (Owyhee),  and  Duckwater,  Nevada; 
Fort  Hall,  Idaho;  and  the  Gosute  Reservation  in 
Ibapah,  Utah,  and  the  Western  Shoshone 
Council  of  Elders  and  the  Western  Shoshone 
National  Council. 

3.11.5.2  Ethnography 

A  review  of  ethnographic  literature  pertinent  to 
the  general  project  was  undertaken  by  Rusco 
(1992)  and  is  based  on  early  work  by  Steward 
(Steward,  1937  and  1938)  and  Harris  (Harris, 
1940)  and    contemporary  ethnographic  studies 
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by  Clemmer  (Clemmer,  1990a  and  1990b)  and 
Rusco  and  Raven  (Rusco  and  Raven,  1992).  A 
regional  summary  of  Western  Shoshone 
ethnography  is  provided  by  Thomas  (Thomas 
et  al,  1986). 

The  Western  Shoshone  and  their  ancestors  have 
occupied  a  large  part  of  the  desert  west  for 
millennia.  Based      on      linguistic      and 

archaeological  evidence,  the  Western  Shoshone 
are  thought  to  have  moved  into  Nevada  from 
southeastern  California  beginning  some  2,000 
years  ago.  The  proposed  Project  Area  is  within 
the  traditional  (before  Euroamerican  settlement) 
territory  of  the  Tosawihi  ("White  Knife"),  a 
subgroup  of  the  Western  Shoshone. 

Ancestors  of  the  Tosawihi  subgroup  are  thought 
to  have  arrived  in  their  northern  Nevada 
homeland  some  six  hundred  years  ago,  although 
archaeological  evidence  indicates  prior 
occupation  of  the  area,  as  previously  discussed 
in  this  section.  Protohistoric  Western 
Shoshone  practiced  a  hunting  and  gathering 
lifeway,  with  seasonal  movements  of  small 
family  groups  to  effectively  obtain  and  utilize 
animals,  plants,  and  manufacturing  materials 
consistent  with  their  seasonal  availability. 
Specific  settlements  identified  through 
consultation  and  research  include  camps  near 
Iron  Point,  Stone  House,  Battle  Mountain, 
Stoney  Point,  Beowawe,  and  Palisade.  Other 
winter  camps  which  may  not  have  been  utilized 
on  a  long-term  ongoing  basis  were  also  likely 
located  in  these  areas  as  well. 

The  Tosawihi  occupied  the  Humboldt  River 
Valley  around  Battle  Mountain  and  lands 
drained  by  Rock  Creek  and  other  northern 
tributaries  of  the  Humboldt  from  as  far  west  as 
Golconda  or  Winnemucca  to  the  Independence 
Range  on  the  east.  Definition  of  the  area  of 
historic  occupation  is  somewhat  unclear, 
however,  because  of  changes  in  settlement 
patterns  and  use  over  time.  Factors  that  have 
affected  these  patterns  during  the  early  historic 
period  include  the  introduction  of  the  horse, 
Euroamerican  colonization  of  the  region,  and 
changes  in  resource  availability.  It  is  unclear 
how  far  south  of  the  Humboldt  River  the 
Tosawihi  range  extended  during  the  prehistoric 


or  early  historic  periods,  but  research  (Rusco 
and  Raven,  1992)  indicates  a  northern  limit 
extending  well  into  southern  Idaho. 

Information  regarding  the  traditional  Shoshone 
world  view  and  religious  practices  is  available  in 
the  ethnographic  literature.  Hultkrantz  (1986) 
states  that  Great  Basin  Native  American 
shamanistic  religion  is  based  on  a  unique  fusion 
of  ecological  and  cultural  factors  that  permeated 
the  daily  life  of  its  practitioners.  That 
supernatural  power  is  inherent  in  the  earth 
since  its  creation  is  a  central  feature  of 
shamanistic  religions.  While  all  Shoshone 
possessed)  some  form  of  personal  power, 
supernatural  power,  which  can  be  used  to  meet 
the  spiritual,  medical,  and  subsistence  needs  of 
these  people,  is  acquired  by  only  a  few  people 
through  dreams  and  visions.  Supernatural 
power  can  be  used  for  the  good  of  individuals 
and  the  community,  but  it  can  also  be  used  for 
evil  purposes.  Religious  practices  are  observed 
to  cure  diseases  and  injuries,  to  aid  in  hunting 
and  gathering,  when  obtaining  water  from 
certain  springs,  when  attending  a  birth,  at  girl's 
puberty,  and  when  burying  and  mourning  the 
dead.  Certain  places,  such  as  rock  art  localities, 
were  and  are  power  spots  where  sources  of 
supernatural  power  (negative  and  positive)  exist. 
Other  places  are  notable  for  being  traditional 
locations  for  religious  ceremonies  such  as 
dances  and  female  puberty  ceremonies. 

Achieving  and  maintaining  a  balance  among 
potentially  dangerous  spiritual  powers  that 
pervade  nature  is  a  major  factor  in  rituals, 
ceremonies,  and  the  application  of  power.  One 
concern  of  some  Native  Americans  is  that  land 
use  activities  in  traditional  areas  may  disrupt 
this  balance  of  power.  Traditional  religious 
practices  have  changed  over  time  due  to 
cultural  changes,  the  loss  of  some  traditional 
beliefs  through  successive  generations,  the 
disruption  of  traditional  practices,  and  the 
introduction  of  Christian  beliefs.  Traditional 
religion,  however,  is  still  practiced  in  various 
forms.  For  instance,  Christian  beliefs  may  be 
juxtaposed  with  Shoshone  beliefs.  The  extent 
of  changes  in  traditional  beliefs  and  practices 
varies  and  different  aspects  of  certain  traditional 
beliefs  have  survived.       For  example,  curing 
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shamanism  has  declined  while  traditional 
hunting  rituals,  designed  to  enlist  the  aid  of 
"Little  Men"  in  the  hunt,  persist.  On  an 
individual  basis,  Western  Shoshone  continue  to 
seek  supernatural  powers  and  go  to  certain 
locations  (power  spots)  to  obtain  these  powers. 
Sources  of  power  are  associated  with  water, 
caves,  certain  prominent  geographic  features, 
graves,  animals,  and,  to  a  lesser  extent,  plants. 
Knowledge  of  such  spots  is  typically  restricted 
to  those  individuals  familiar  with  and  living  in 
proximity  to  their  locations. 

3.11.5.3  Past  and  Present  Native  American  Use 

Of  immediate  concern  are  past  and  present  uses 
of  the  proposed  Project  Area  by  Native 
Americans.  Ethnographic  literature  and 
material  compiled  by  Rusco  (1992)  were 
reviewed  to  identify  past  and  present  Native 
American  land  use  activities  in  and  near  the 
Project  Area.  Identified  past  Native  American 
use  sites  or  areas  include: 

•     A   prominent  outcrop  (26La2366)  which 
may  have  been  used  as  a  power  spot 


•  Hunting  and  collecting  of  traditional  foods 
from  the  Humboldt  River  and  its 
immediate  environs 

•  Seed  gathering  areas  in  Crescent  Valley 

Some  of  these  use  areas  have  been  impacted  as 
the  result  of  various  activities  over  the  last  150 
years.  For  example,  many  of  the  noted  trails 
have  been  developed  into  roads  that  are 
currently  used  for  access  to  and  movement 
through  this  area.  The  trail  between  Beowawe 
and  Battle  Mountain  is  now  a  County  road. 
Other  past  and  current  activities  have  also 
affected  the  viability  of  many  traditional 
resource  values  and  areas. 

Current  identified  Native  American  use  sites 
and  areas  include: 

•  The  prominent  outcrop  at  26La2366  may 
still  be  used  as  a  power  spot 

•  Hot  springs  at  and  near  Beowawe, 
including  The  Geysers,  are  still  considered 
to  be  power  spots 


•  Trails  passing  through  the  area  which  were 
used  to  travel  between  Beowawe  and  Battle 
Mountain  (located  in  the  southern  portion 
of  the  Project  Area),  Beowawe  and  Hilltop 
(located  southwest  of  the  project  area),  and 
from  the  northern  portion  of  the  Project 
Area  to  the  Humboldt  River 


•  Certain  areas  are  used  (extent  of  use 
unknown)  in  the  pursuit  of  traditional 
subsistence  resources  including; 

Deer  hunting  along  the  Argenta  Rim, 
in  the  upper  reaches  of  Mule  Canyon, 
and  along  the  Humboldt  River 


Deer  hunting  along  the  Argenta  Rim,  in 
the  upper  reaches  of  Mule  Canyon,  and 
along  the  Humboldt  River 

Collecting  of  traditional  food  plants  along 
the  west  slope  of  the  Shoshone  Range 


Collection  of  traditional  plant  foods 
along  the  west  slope  of  the  Shoshone 
Range,  the  Humboldt  River  and  its 
immediate  environs 

Seed  gathering  areas  in  Crescent  Valley 


The  old  Beowawe  Indian  Colony  townsite 

Hot  springs  at  and  near  Beowawe, 
including  The  Geysers,  which  were  power 
spots 

A  winter  encampment  at  Beowawe 


In  addition,  ambiguous  reference  is  made  to 
"prominent  landforms"  important  as  power 
spots,  and  to  "places"  which  Western  Shoshone 
previously  or  currently  use  for  hunting  and 
gathering  traditional  food  plants.  Other  "spots" 
are  identified  as  sources  of  supernatural  power. 
Locations  of  these  landforms,  places,  and  spots 
were  not  identified. 
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Native  Americans  also  made  general  reference 
to  concerns  relative  to  the  importance  and 
administration  of  archaeological  resources. 
Attitudes  varied  between  individuals  and 
organizations  consulted.  In  general,  however, 
the  sense  of  patrimony,  an  emphasis  on  site 
preservation,  a  sensitivity  to  grave  sites,  and  a 
need  to  address  the  issue  of  artifact  curation  are 
all  acknowledged. 

3.11.5.4  Traditional  Cultural  Properties 

National  Register  Bulletin  38  (NPS,  n.d.) 
provides  guidelines  for  the  evaluation  of 
significant  traditional  cultural  properties  as 
defined  within  the  context  of  the  National 
Historic  Preservation  Act  of  1966  (as  amended) 
and  its  implementing  regulations.  A  traditional 
cultural  property  is  a  site  or  location  that  is 
important  to  the  maintenance  of  traditions, 
beliefs,  practices,  lifeways,  arts,  crafts,  or  the 
social  institutions  of  a  community. 

The  significance  of  a  property  is  defined  based 
on  cultural  practices  that  occur  there,  or  the 
beliefs  associated  with  the  property.  That  belief 
or  practice  must  have  a  tangible  property  with 
which  it  is  directly  associated.  Vague  locational 
references,  or  references  to  broad  areas  lack  this 
specificity  of  location.  Another  valuative  factor 
is  whether  or  not  there  is  an  integral 
relationship  between  the  property  and  a  specific 
traditional  cultural  practice  or  belief.  In  the 
absence  of  a  direct  association,  a  property  is  not 
considered  a  traditional  property.  The  final 
factor  considered  is  whether  or  not  the 
condition  of  the  property  is  such  that  any 
relationship  between  it  and  the  traditional 
cultural  practice  or  belief  survives.  If  the 
property  has  undergone  severe  modification,  it 
may  not  retain  integrity. 

At  issue  is  whether  or  not  any  of  the 
traditional  use  areas  listed  in  Section  3.11.5.3 
constitute  significant  traditional  cultural 
properties.  The  following  represent  the  BLM's 
initial   conclusions  relative  to  traditional  use 


Trails    identified    as    having    once    been 
present  in  the  Project  Area  may,  at  one 


time,  have  constituted  traditional  cultural 
properties.  They  are  not  now,  however, 
considered  Register  eligible  because  they 
have  lost  their  integrity  of  condition. 
Modifications  to  the  trails  and  their 
immediate  surroundings  during  the  historic 
period  have  diminished  their  relationship 
with  any  past  traditional  cultural  practices. 

•  Areas  in  which  general  subsistence  activities 
were  or  are  carried  out  are  not  considered 
significant  traditional  cultural  properties  for 
two  reasons.  First,  they  lack  the  necessary 
reference  to  a  specific  location.  Second, 
continuation  of  one  or  more  subsistence 
activities  in  these  areas  does  not  appear 
important  to  the  maintenance  of  the 
Tosawihi  subgroup's  cultural  identity,  or 
that  of  the  Western  Shoshone  at  large. 
Past  and  present  uses  removed  from 
consideration  due  to  this  determination 
include  deer  hunting  along  the  Argenta 
Rim,  in  the  upper  reaches  of  Mule  Canyon, 
and  along  the  Humboldt  River;  collecting 
of  traditional  food  plants  along  the  west 
slope  of  the  Shoshone  Range;  hunting  and 
collecting  of  traditional  foods  from  the 
Humboldt  River  and  its  immediate 
environs;  and  seed  gathering  in  Crescent 
Valley.  As  noted  in  Section  3.11.5.3,  most 
of  these  areas  are  located  outside  the 
proposed  Project  Area. 

•  Hot  springs  at  and  near  Beowawe  are 
identified  as  power  spots  and  are  traditional 
cultural  properties.  However,  their 
integrity  of  condition  is  considered  suspect 
by  Native  Americans  due  to  development 
of  springs  in  conjunction  with  a  nearby 
geothermal  power  plant.  As  a  result,  these 
properties  are  not  considered  to  be  Register 
eligible. 

•  The  Beowawe  Indian  Colony  townsite  and 
the  prehistoric  winter  encampment  at 
Beowawe  appear  to  represent  traditional 
cultural  properties,  when  viewed  within 
the  context  of  the  local  Western  Shoshone 
Community.  The  location,  however,  of 
the  prehistoric  encampment  is  not  known 
at  this  time.    That  encampment  may  have 


Page  3-106 


DEIS 


Chapter  3  -  Affected  Environment 


been  impacted  by  historic  agricultural 
activities  conducted  along  the  Humboldt 
River.  The  condition  of  the  Beowawe 
Indian  Colony  townsite  is  uncertain.  This 
property  is  located  outside  the  proposed 
Project  Area. 

•  A  prominent  outcrop  at  Site  26La2366  was 
discussed  during  interviews.  However,  a 
direct  association  between  that  outcrop  and 
traditional  practices  or  beliefs  was  not 
documented.  As  a  result,  this  site  is  not 
considered  to  be  a  traditional  property. 

Native  Americans  made  reference  to 
"prominent  landforms"  and  other  "spots" 
important  as  sources  of  supernatural  power. 
The  exact  placement  of  these  landforms  and/or 
spots  was  not  identified,  nor  was  it  clear 
whether  they  are  in  the  Project  Area  or  the 
region  at  large.  Also,  it  is  unclear  whether  or 
not  these  locations  were  used  in  the  past,  or  if 
they  are  currently  used  in  the  quest  for  power. 
In  the  absence  of  more  specific  information, 
these  properties  can  not  be  addressed  further. 

3.11.6  Paleontological  Resources 

Firby  (1994)  evaluated  the  potential  and 
significance  of  paleontological  resources  in  the 
Project  Area.  This  evaluation  is  based  on  the 
identified  stratigraphic  units  present  in  the 
Study  Area.  Firby  identified  Quaternary  units, 
Tertiary  sediments,  Tertiary  volcanics,  and 
Paleozoic  units.  He  then  developed  a  high- 
moderate-low-very  low  sensitivity  ranking 
system  to  evaluate  the  potential  for 
paleontological  resources  in  geologic  units 
throughout  the  Project  Area.  In  addition, 
Firby  conducted  literature  and  paleontological 
database  searches  to  identify  known 
paleontological  resources  in  the  Project  Area. 
Although  fossil  localities  are  known  to  the 
north  and  east,  none  have  been  identified  in  the 
Project  Area. 

Quaternary  units  have  been  ranked  as  very  low 
with  little  to  no  potential  to  contain  significant 
resources  (Firby,  1994).  Tertiary  volcanic 
deposits  cover  much  of  the  Project  Area  and 
are  also  ranked  very  low.    Tertiary  sediments 


have  moderate  potential  to  contain  fossils,  as 
mammalian  fauna  and  fish  remains  have  been 
found  in  similar  formations  to  the  north  and 
east  of  the  Project  Area.  Paleozoic  units  within 
the  area  are  considered  to  have  low  potential. 
Originally,  Firby  (Firby,  1994)  recommended 
that  areas  within  Water  and  Mosquito  Canyons 
containing  exposures  of  Tertiary  sediments  be 
examined  for  surface  remains  while  indicating 
that  all  other  areas  would  require  no  further 
work.  Water  and  Mosquito  Canyons,  however, 
are  no  longer  within  the  Project  Area.  Thus,  it 
appears  that,  overall,  the  Project  Area  has  very 
low  potential  for  occurrence  of  significant 
paleontological  resources  and  therefore,  further 
evaluation  is  not  required. 

3.12      SOCIOECONOMIC  FACTORS 

For  this  the  socioeconomic  analysis,  the  Study 
Area  includes  the  Project  Area  and  those 
communities  within  reasonable  commuting 
distance  to  the  Project  Area  which  could  be 
affected  by  the  influx  of  new  workers  and  their 
families.  From  a  public  finance  and  services 
standpoint,  the  potentially  affected  communities 
fall  within  Lander,  Elko,  and  Eureka  Counties, 
which  are  also  considered  part  of  the  Study 
Area.  Because  the  Study  Area  covers  a  much 
broader  area  than  the  area  of  actual  physical 
disturbance  or  direct  project  related  impacts, 
the  Study  Area  is  equivalent  to  the  CEA, 
encompassing  the  communities  of  Battle 
Mountain,  Elko  and  Spring  Creek,  Carlin, 
Crescent  Valley,  and  Beowawe. 

The  characterizations  of  socioeconomic 
conditions  and  values  presented  in  this  section 
are  based  on  information  obtained  from 
existing  published  studies;  other  environmental 
review  documents;  local,  regional,  and  State 
government  sources  and  statistics;  and  direct 
communications  with  governmental  agencies 
and  representatives. 

3.12.1  Study  Area  Overview  and  Recent 
Trends 

The  Study  Area  is  located  in  a  fairly  isolated 
area  of  northern  Nevada.  Salt  Lake  City  and 
Reno  are  both  approximately  four  hours  away 
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by  car.  Elko  is  considered  the  regional  trade 
center  for  the  area  with  a  growing  economy 
and  retail/service  sector  providing  shopping, 
services,  and  entertainment.  Battle  Mountain 
and  Carlin  provide  some  services  to  their 
residents,  but  on  a  much  smaller  scale. 
Beowawe  and  Crescent  Valley  are  very  small 
towns  and  have  few  services  other  than  basic 
utility  provisions. 

Studies  of  the  socioeconomic  effects  of  mineral 
and  energy  development  in  the  rural  west 
commonly  use  about  a  one-hour  drive 
commuting  time  as  an  indicator  in  identifying 
where  workers  will  live  and,  hence,  the 
potential  impact  area  for  a  project.  However,  in 
Nevada,  urban  settings  are  more  widely 
distributed,  therefore  commutes  are  often 
longer  than  one  hour.  While  driving  time  is 
important,  other  considerations  including 
availability  of  suitable  housing,  quality  and 
availability  of  public  services,  and  access  to 
shopping  are  often  the  determining  factors 
relative  to  worker  distribution  and  residence. 
If  driving  times  are  similar,  a  larger,  more 
diverse  community  will  outdraw  a  smaller  one 
by  a  wide  margin. 

On  this  basis,  the  majority  of  the  workers  for 
the  Mule  Canyon  project  would  probably  live 
in  Elko  and  Spring  Creek,  with  some  locating 
in  Battle  Mountain  and  Carlin,  and  a  few  in 
Beowawe  and  Crescent  Valley.  Carlin  is  closer 
to  the  mine  site  than  Elko,  but  lacks  amenities 
because  of  its  small  size.  Battle  Mountain 
would  be  the  closest  town  of  significant  size  if 
the  west  access  road  is  built  from  the  mine,  but 
this  community  presently  lacks  many  of  the 
housing  opportunities,  services,  and  amenities 
available  in  a  larger  town.  Crescent  Valley  and 
Beowawe  are  very  small,  but  close  enough  to 
the  mine  to  potentially  be  affected. 

Mining  and  agricultural  activity  have 
historically  been  the  primary  basis  of  the 
economy  in  Lander,  Elko,  and  Eureka  counties, 
with  the  service  and  trade  industries  becoming 
increasingly  important,  especially  as  they  relate 
to  mining  activity  and  the  gaming  industry. 
During  the  decade  from  1980  to  1990,  increased 
gold  exploration  and  mining  along  the  Carlin 


Trend  caused  a  huge  in-migration  to  the  area. 
The  population  of  Elko  County  grew  96 
percent  during  this  period,  Lander  County  56 
percent,  and  Eureka  County  29  percent 
(Nevada  Department  of  Taxation,  and  Nevada 
Employment  Security  Department). 

Growth  continues  in  the  area,  though  not  as 
rapidly  as  during  the  mining  boom  of  the 
middle  and  late  1980's.  Mining  activity  remains 
strong  and  new  mine  development  and 
expansions  can  be  expected  in  the  region 
through  at  least  the  next  five  years.  Barrick 
Goldstrike's  new  Meikle  underground  mine  in 
the  North  Carlin  Trend  is  nearing  completion. 
Cortez  Gold  Mines  has  initiated  construction 
on  the  Pipeline  Project,  a  new  open  pit  mine 
near  the  existing  Cortez  facilities  in  Crescent 
Valley.  Battle  Mountain  Gold's  Phoenix 
Project  expansion  is  currently  in  the  EIS  phase 
and  are  scheduled  to  begin  construction  in 
1997.  SFPGC  also  has  two  EIS's  in  progress 
for  expansions  at  their  Twin  Creeks  and  Lone 
Tree  Mines,  and  has  initiated  the  EIS  process 
for  their  Trenton  Canyon  Project  west  of  Battle 
Mountain  with  the  mine  scheduled  to  be 
operational  by  the  end  of  1997. 

Other  projects  in  the  general  area  which  are 
presently  in  the  planning  stage  include  Hecla 
Mining  Company's  new  Rosebud  Mine  west  of 
Winnemucca,  and  a  possible  expansion  at  First 
Miss  Gold's  Getchell  Mine  in  the  near  future. 
Additionally,  Newmont  Gold  Company  plans 
to  add  120  workers  this  fall  to  their  Carlin  area 
operations.  Exploration  continues  throughout 
the  area  and  new  activity  is  expected  through 
the  next  several  years.  The  only  mine  in  the 
area  scheduled  to  downsize  in  the  near  future  is 
AMAX  Gold's  Sleeper  Mine  north  of 
Winnemucca  which  is  expected  to  release  60  to 
70  workers  in  early  1996  as  their  operations 
wind  down. 

Historical  and  current  growth  in  the  three 
counties  impacted  by  mining  development  and 
ongoing  operations  has  put  considerable  strain 
on  housing  availability  and  services  in  local 
communities.  Housing  remains  extremely  tight 
throughout  the  area,  and  will  perhaps  be  the 
most  critical  issue  associated  with  the  Mule 
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Canyon  Project.  Exacerbating  the  problem  of 
service  delivery  and  housing  availability  is  the 
fact  that  positive  and  negative  fiscal  effects  are 
not  distributed  equally  in  the  three  counties. 
Many  people  live  in  Elko  County,  for  example, 
but  work  at  mines  located  in  Eureka  County. 
Therefore  Elko  County  must  provide  services 
and  housing,  yet  Eureka  County  gains  the 
benefit  of  taxes  on  net  proceeds  from  the 
mines.  This  is  partially  offset  by  additional 
sales  taxes  gained  by  the  county  which  houses 
the  workers,  but  how  much  it  can  be  offset  is 
a  question  which  remains  to  be  answered. 
Current  studies  at  the  University  of  Nevada  in 
Reno  (Etcheverry,  1995)  are  focused  on 
thisproblem  and  some  of  the  associated 
questions,  and  recent  ballot  initiatives 
demonstrate  an  awareness  of  this  concern. 


Eureka  County  is  the  least  populated  of  the 
three  counties.  Its  1994  population  was  1,550 
(Nevada  Employment  Security  Department). 
Exact  population  figures  were  not  available  for 
the  small  towns  of  Beowawe  and  Crescent 
Valley,  located  in  Eureka  County.  Census  data 
from  1990  show  a  population  of  382  for  the 
area.  Town  officials  in  Crescent  Valley 
estimate  their  town's  population  to  be  200  to 
225  (Drenon  1995).  Estimated  population  for 
the  area  in  and  around  Crescent  Valley  is  500, 
while  Beowawe's  population  is  not  over  100 
(Capurro  1995).  Though  Eureka  County 
experienced  only  marginal  growth  from  1989- 
94,  it  is  expected  to  grow  more  dramatically  in 
the  next  ten  years  with  increases  of  17.4  percent 
from  1995  to  2000  and  12.3  percent  from  2000 
to  2005  as  indicated  by  Table  3-29. 


3.12.2  Population 

The  population  throughout  the  Study  Area 
increased  from  1989  to  1994  as  shown  in  Table 
3-28.  Elko  County  had  a  total  increase  of  29.0 
percent,  Eureka  County  1.3  percent,  and 
Lander  County  2.2  percent  during  this  period 
(Nevada  Employment  Security  Department). 

Combined  growth  for  the  three  counties  was 
approximately      23.7      percent.  Though 

population  growth  rates  were  not  as  great  as  in 
the  previous  decade,  the  area  continued  to  be 
affected  by  activity  and  expansion  in  the 
mining  and  mining-related  service  industries. 


Lander  County  has  experienced  some  recent 
growth,  though  significantly  less  than  during 
the  previous  decade.  Current  population 
figures  were  not  available  for  the 
unincorporated  town  of  Battle  Mountain, 
which  contains  over  50  percent  of  Lander 
County's  population.  Census  data,  however, 
show  a  1990  population  of  3,452  for  the  town 
and  a  County  population  is  estimated  at  6,340 
persons.  The  1994  population  of  Lander 
County  was  6,410  (Nevada  Employment 
Security  Department).  The  county  is  expected 
to  continue  to  grow  11.3  percent  from  1995  to 
2000  and  3.5  percent  from  2000  to  2005  as 
indicated  by  Table  3-29. 


Elko  County  experienced  the  greatest  growth. 
The  City  of  Elko  grew  19.2  percent  during  the 
1989-1994  period  and  had  a  1994  population  of 
17,110  (Nevada  Employment  Security 
Department).  The  surrounding  areas  of  Spring 
Creek,  Lamoille,  and  Pleasant  Valley  contain  an 
additional  10,000  to  12,000  people  (1992 
population  of  10,280  Northeast  Nevada 
Development  Authority  (NENDA)). 

Carlin  grew  11.8  percent  and  had  a  1994 
population  of  2,470.  Elko  County  is  expected 
to  continue  to  grow  by  19.2  percent  in  the  next 
five  year  period  from  1995  to  2000  and  by  14.5 
percent  from  2000  2005  as  indicated  by  Table  3- 
29. 


3.12.3  Economic  Sectors  and  Employment 

The  economy  in  Lander,  Elko,  and  Eureka 
counties  has  historically  depended  on  mining 
and  agriculture.  Rapid  growth  in  the  gaming 
industry  in  Nevada,  and  the  need  for  services 
associated  with  mining  have  made  the  Service 
and  Trade  sectors  increasingly  important. 
Table  3-30,  shows  a  breakdown  of  the  percent 
of  total  employment  and  payroll  by  sector  for 
each  county  in  1993. 
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STUDY  AREA  POPULATION 

1994 

Percent 
Increase 
'89-94 

Average 
Annual 
Increase 

1990 

1991 

1992 

1993 

1989 

COUNTY: 

Elko  County 

31,830 

33,770 

35,950 

37,420 

39,340 

41,050 

29.0% 

5.2% 

Eureka  County 

1,530 

1,550 

1,560 

1,580 

1,650 

1,550 

1.3% 

0.3% 

Lander  County 

6,270 

6,340 

6,370 

6,380 

6,430 

6,410 

2.2% 

0.4% 

3-County  Total 

39,630 

41,660 

43,880 

45,380 

47,420 

49,010 

23.7% 

4.3% 

CITY: 

Elko 

14,350 

14,950 

15,730 

16,270 

16,570 

17,110 

19.2% 

3.6% 

Spring 

Creek/Lamoille/ 
Pleasant  Valley 

n/a 

n/a 

n/a 

10,280m 

n/a 

n/a 

n/a 

n/a 

Carlin 

2,210 

2,410 

2,410 

2,420 

2,430 

2,470 

11.8% 

2.3% 

Crescent  Valley/ 
Beowawe 

n/a 

382 

n/a 

n/a 

n/a 

500-600 

n/a 

n/a 

Battle  Mountain 

n/a 

3,452 

n/a 

n/a 

n/a 

n/a 

n/a 

n/a 

Sources:           '    Nevada  Employment  Security  Department,  1995;  North  East  Nevada  Development 
Association 

TABLE  3-29 

POPULATION  FORECASTS 

Year  1995 
Population 

Year  2000 
Population 

Year  2005 
Population 

Percent 

Increase 

1995-2000 

Ave.  Annual 

Increase 
1995-2000 

Percent 

Increase 

2000-2005 

Ave.  Annual 

Increase 
2000-2005 

Elko  County 
Eureka  County 
Lander  County 
3-County  Total 

H,389 
1,594 
6,396 

19,379 

49,315 
1,872 
7,119 

58,306 

56,480 
2,102 
7,367 

35,949 

19.2% 
17.4% 
11.3% 
18.1% 

3.6% 
3.3% 
2.2% 
3.4% 

14.5% 

12.3% 

3.5% 

13.1% 

2.8% 
2.3% 
0.7% 

2.5% 

Source:    Nevada  Employment  Security  Department,  1995  (Projected  growth  independent  of  project 
development) 

Page  3-110 


DEIS 


Chapter  3  -  Affected  Environment 


TABLE  3-30 
PERCENT  OF  EMPLOYMENT  AND  PAYROLL  BY  INDUSTRY 

-  1993 

Elko  C 

ounty 

Eureka  County 

Lander  County 

Percent  of 
Employment 

Percent  of 
Payroll 

Percent  of 
Employment 

Percent  of 
Payroll 

Percent  of 
Employment 

Percent  of 
Payroll 

Mining 

8.0 

15.9 

86.6 

92.0 

43.9 

63.6 

Construction 

5.3 

7.8 

4.4 

3.8 

2.2 

1.7 

Manufacturing 

1.0 

1.0 

• 

* 

1.8 

2.2 

TCPU1" 

3.3 

4.1 

* 

* 

4.5 

4.1 

Trade 

18.5 

14.3 

1.6 

0.5 

13.4 

5.9 

FIRE121 

2.0 

1.9 

• 

* 

1.2 

0.6 

Service  Industries'3' 

43.6 

33.5 

2.6 

1.1 

13.2 

4.6 

Government 

18.3 

21.6 

4.6 

2.4 

19.9 

17.4 

Notes: 

*      Estimates  not  available  for  employment  numbering  less  than  10. 
111      Transportation,  Communication,  Public  Utilities. 
121      Finance,  Insurance,  Real  Estate. 
131      Includes  agricultural  services  and  firms  not  elsewhere  classified. 

d  by  place  of 

Source:    Nevada  Employn 
employment). 

lent  Security 

Department 

1995  (figures  determine 

TABLE  3-31 
LABOR  FORCE  SUMMARY 

1991 

1992 

1993 

1994 

Percent 

1990 

Increase 

ELKO  COUNTY: 

Total  Labor  Force 

17,660 

18,080 

19,070 

19,540 

20,070 

13.6% 

Employment 

16,770 

17,260 

17,980 

18,160 

18,790 

12.0% 

Unemployment 

890 

820 

1,090 

1,380 

1,280 

43.8% 

Unemployment  Rate 

5.0% 

4.5% 

5.7% 

7.1% 

6.4% 

» 

EUREKA  COUNTY: 

Total  Labor  Force 

850 

870 

840 

860 

920 

8.2% 

Employment 

800 

830 

790 

800 

830 

3.8% 

Unemployment 

50 

40 

50 

60 

90 

80% 

Unemployment  Rate 

5.7% 

4.2% 

5.6% 

7.3% 

9.5% 

* 

LANDER  COUNTY: 

Total  Labor  Force 

3,080 

3,020 

3,140 

2,980 

2,890 

-6.2% 

Employment 

2,870 

2,850 

2,890 

2,640 

2,590 

-9.8% 

Unemployment 

210 

170 

250 

340 

300 

42.9% 

Unemployment  Rate 

6.7% 

5.5% 

7.8% 

11.3% 

10.3% 

* 

Source:    Nevada  Employment  Security  Department,  1995  (figures  determined  by  place  of  residence). 
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In  Elko  County,  the  Services  industry  is  the 
most  important  sector,  representing  43.6 
percent  of  employment  and  33.5  percent  of  the 
payroll  (Nevada  Employment  Security 
Department).  Other  important  sectors  were 
Trade  with  18.5  percent  of  employment  and 
14.3  percent  of  the  payroll,  and  Government 
with  18.3  percent  of  employment  and  21.6 
percent  of  the  payroll.  Mining  accounts  for  8.0 
percent  of  employment  in  the  county  but  15.9 
percent  of  the  payroll. 

Eureka  County  is  dominated  by  the  mining 
industry,  with  86.6  percent  of  employment  and 
92.0  percent  of  the  payroll  (Nevada 
Employment  Security  Department).  Mining 
plays  an  important  role  in  Lander  County  as 
well  with  43.9  percent  of  employment  and  63.6 
percent  of  the  payroll.  Other  important  sectors 
in  Lander  County  are  Government  with  19.9 
percent  of  employment  and  17.4  percent  of  the 
payroll;  Trade  with  13.4  percent  of 
employment  and  5.9  percent  of  the  payroll;  and 
Services  with  13.2  percent  of  employment  and 
4.6  percent  of  the  payroll. 

Strong  employment  growth  has  occurred  in 
most  sectors  of  the  economy  since  the  mining 
boom  of  the  middle  and  late  1980's.  In  the 
period  1990  to  1993,  overall  employment  in  the 
State  of  Nevada  increased  8.2  percent,  with  all 
sectors  showing  increases  except  mining. 
Overall  employment  decreased  in  Lander 
County  10.7  percent,  while  it  increased  7.8 
percent  in  Elko  County  and  12.2  percent  in 
Eureka      County.  Statewide,      mining 

employment  decreased  11.9  percent  during  the 
1990  to  1993  period.  Lander  County  followed 
this  trend,  losing  331  jobs,  almost  a  quarter  of 
its  total  mining  employment.  Part  of  Lander 
County's  loss  of  mining  employment  was  due 
to  a  downsizing  of  100  workers  at  Battle 
Mountain  Gold's  Fortitude  Operation  in  1992- 
93.  Elko  and  Eureka  counties  experienced 
increases  of  3.1  percent  (40  jobs)  and  8.7 
percent  (313  jobs),  respectively.  The  net  result 
for  the  three-county  area  was  an  addition  of  22 
jobs.  The     three-county     total     mining 

employment  in  1993  was  6,270,  almost  half  of 
the  State  total.  Eureka  County  alone  accounts 
for  31.0  percent  of  the  State  total.    The  large 


number  of  mining  jobs  in  Eureka  County  is 
due  to  extensive  recent  mining  activity  along 
the  Carlin  Trend. 

Both  the  labor  force  and  employment  increased 
in  Elko  and  Eureka  Counties  for  the  period 
1990  to  1994,  while  they  decreased  in  Lander 
County,  as  indicated  by  Table  3-31.  Labor 
force  statistics  reflect  employment  by  residence. 

The  labor  force  in  Elko  County  increased  13.6 
percent  from  1990  to  1994.  Employment 
increased  12.0  percent,  but  unemployment 
increased  by  43.8  percent.  The  unemployment 
rate  has  fluctuated  somewhat,  with  a  low  of  4.5 
percent  in  1991  and  a  high  of  7.1  percent  in 
1993.  Eureka  County's  labor  force  increased 
by  70  people,  while  its  employment  remained 
roughly  constant  around  an  average  of  810. 
Unemployment  increased  by  40  people  in  the 
county  (up  80  percent)  with  the  unemployment 
rate  hitting  a  high  of  9.5  percent  in  1994  after 
a  low  of  4.2  percent  in  1991.  Lander  County 
showed  a  decrease  in  labor  force  of  6.2  percent, 
a  decrease  in  employment  of  9.8  percent,  and 
an  increase  in  unemployment  of  42.9  percent. 
The  unemployment  rate  has  fluctuated  in 
Lander  County  also.  It  dipped  to  5.5  percent 
in  1991,  rose  to  11.3  percent  in  1993,  and 
measured  10.3  percent  in  1994.  Unemployment 
rates  were  higher  in  1993  and  1994  than  in  the 
previous  three  years  for  Lander,  Elko,  and 
Eureka  counties  primarily  because  of  the  influx 
of  people  coming  to  northern  Nevada  hoping 
to  secure  jobs  at  the  mines. 

The  average  wage  in  Nevada  in  1993  was 
$25,461.  The  average  wage  was  $22,249  in  Elko 
County,  $43,116  in  Eureka  County,  and 
$31,893  in  Lander  County  (Nevada 
Employment  Security  Department).  Counties 
with  higher  percentages  of  their  workforce  in 
mining  will  have  higher  average  wages  as 
mining  is  the  highest  paid  job  sector  in  the 
State. 

In  1993  mining  jobs  paid  an  average  of  $44,021 
in  Elko  County,  $45,798  in  Eureka  County, 
and  $46,243  in  Lander  County. 
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Currently,  there  is  a  great  deal  of  unskilled 
labor  available  locally.  Many  people  are 
currently  employed  at  other  jobs  but  are 
waiting  for  opportunities  to  work  in  the  mines 
due  to  the  higher  wage  rates  (Goicoechea, 
1995).  The  availability  of  skilled  workers, 
however,  is  very  limited.  Most  skilled  workers 
must  be  hired  from  out  of  State.  Finding  these 
workers  for  mining  jobs  is  generally  not  a 
problem  but  tight  housing  markets  throughout 
the  Study  Area  have  made  relocation  a  difficult 
problem  for  both  the  new  workers  coming  into 
the  area  and  the  impacted  communities  (Lattin, 
1995).  The  possibility  of  finding  local  workers, 
skilled  and  unskilled,  for  the  construction  and 
operation  phases  of  Mule  Canyon  Mine  will 
also  depend  upon  how  many  other  projects  in 
the  area  are  initiated  in  the  same  time  period 
and  sequencing  of  project  completion.  Given 
several  projects  which  are  scheduled  for 
concurrent  construction  at  this  time  and  the 
lack  of  other  projects  which  would  be 
completed  during  the  same  period,  the 
availability  of  local  workers  may  be  quite 
limited. 

3.12.4  Social  Conditions 

Information  for  this  section  is  based  on  the 
Socioeconomic  Technical  Report  (Northwest 
Resource  Consultants,  1993)  produced  for  the 
Newmont  Gold  -  South  Operations  Area 
Project  EIS.  The  social  and  economic  character 
of  northeastern  Nevada  has  historically  been 
shaped  by  nomadic  use  by  Native  Americans, 
white  explorers  and  settlers,  ranching, 
agricultural  and  industrial  development,  and 
several  mining  booms.  More  recently,  the 
character  has  been  dominated  by  the  gold 
mining  boom  which  began  around  1969,  and 
rapid  growth  in  the  gaming  industry  and 
related  services. 

The  varied  activities  of  the  area's  history  and 
influxes  of  European  Americans,  Basques, 
Chinese,  and  Hispanics  have  brought  some 
ethnic  and  cultural  diversity  to  the  area.  The 
majority  of  the  population  in  Elko  County  is 
white  (86.4  percent),  followed  by  Native 
American  (6.3  percent),  black  (0.8  percent), 
Asians    (0.8    percent),    and    other    races    (5.6 


percent).  People  of  Hispanic  origin  also  make 
up  a  sizeable  portion  of  the  population  (12.9 
percent),  although  their  numbers  are  not 
tabulated  separately  and  are  included  in  the 
other  racial  categories.  Social  diversity  is  also 
influenced  by  the  variety  of  different  lifestyles 
of  the  area  such  as  mining  and  ranching  and  the 
combination  of  long-time  residents  and  new 
immigrants.  The  major  force  shaping  the  area 
today  is  the  rapid  growth  largely  related  to 
increased  gold  mining  activity. 

The  residents  of  Lander,  Elko  and  Eureka 
County  enjoy  a  small-town  atmosphere  and 
value  the  quiet  of  semi-rural  living  and  sense  of 
community  among  residents.  Most  people  have 
a  positive  view  towards  the  economic  growth 
and  influx  of  new  residents  to  their 
communities  overall  and  demonstrate  openness 
and  acceptance  to  new  members.  Many 
problems  with  the  new  growth,  however, 
including  availability  of  housing  and 
community  services  have  also  been  identified  by 
area  residents.  Some  community  members  also 
dislike  the  environmental  changes  brought 
about  by  mining  and  the  associated  population 
influx,  and  they  note  a  diminishing  sense  of 
community. 

No  major  tensions  exist  between  different  social 
and  ethnic  groups  in  the  area  except  for  some 
tension  between  particular  groups  of  local 
Native  Americans  and  non-Natives.  Historical 
conflicts  between  Natives  and  non-Natives  over 
natural  resource  use  and  land  ownership  have 
led  to  some  social  distance.  Current  disputes 
by  some  factions  over  land  sovereignty 
continue.  Another  tension  that  has  been 
growing  recently  in  the  area  is  the  perception 
by  some  members  of  the  population  that 
Federal  government  ownership  of  large 
portions  of  land  in  the  State  and  related  Federal 
involvement  is  excessive  and  inappropriate. 


3.12.5  Services    and 
Infrastructure 

3.12.5.1   Housing 


Community 


Workforce  related  housing  is  perhaps  the  key 
issue    associated    with    the    proposed    Mule 
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Canyon  Project.  The  existing  housing  situation 
is  difficult  to  characterize  quantitatively  and 
conditions  may  change  depending  on  numerous 
factors.  The  following  sections  describe  as 
accurately  as  possible  the  current  cost  and 
availability  of  housing  in  the  Study  Area 
communities  potentially  affected.  Some  of 
these  characteristics  are  summarized  in  Table  3- 
32. 

Battle  Mountain 

The  Lander  County  Assessor's  Office  recently 
completed  a  housing  count  and  found  1,943 
housing  units  in  Battle  Mountain  (includes  the 
Hilltop  area  immediately  surrounding  the 
town).  Of  these,  there  are  498  single-family 
detached  homes,  39  single-family  attached 
homes,  1,349  mobile  homes,  and  57  multi- 
family  residences.  The  town  has  7  trailer  parks, 
two  of  which  are  relatively  large  with  372 
spaces  combined,  and  several  small  parks.  In 
addition,  there  are  2  RV  parks  with  a  total  of 
111  spaces,  and  279  hotel/motel  rooms  in  town 
(Sandoval,  1995).  The  median  home  price  is 
$60,000,  with  a  range  of  $37,000  to  $115,000 
(Campbell,  1995).  Rental  prices  average 
approximately  $300  to  $350  for  a  2  bedroom 
apartment,  $400  per  month  for  a  2  bedroom 
house  and  $500  to  $600  for  a  3  bedroom  house 
(Hunter,  1995;  Campbell,  1995).  Two 
apartment  complexes  exist  in  town  to  serve  low 
income  renters. 

The  housing  market  is  considered  very  strong 
and  not  enough  housing  is  available  at  the 
moment  to  serve  buyers  (Campbell,  1995).  The 
town  also  has  a  critical  shortage  of  low-income 
housing  (Gibson,  1995;  Hunter,  1995).  Rental 
units  have  been  scarce  for  at  least  the  last  15 
years  and  the  market  continues  to  be  extremely 
tight  with  virtually  no  rentals  available. 
Although  demand  for  housing  exceeds  supply 
in  Battle  Mountain  very  little  building  is  going 
on  and  the  town  has  no  subdivisions  currently 
planned.  Over  two-thirds  of  the  housing  in 
Battle  Mountain  is  mobile  homes,  with 
permanent  structures  mixed  in  and  extremely 
few  sections  zoned  for  permanent  homes  only. 
This  has  a  negative  effect  on  property  values  for 
permanent  structures  and  contributes  to  one  of 


the  many  problems  that  developers  report 
hindering  them  from  building  new  housing;  a 
lack  of  reasonable  profit  margins.  It  is  difficult 
to  earn  a  profit  on  new  housing  development  in 
Battle  Mountain  because  building  costs  are  high 
and  selling  prices  are  low.  Developers  also  have 
difficulty  finding  and  keeping  construction 
workers.  With  their  low  profit  margin,  they 
can't  afford  to  pay  wages  comparable  with  area 
mines. 

Other  primary  barriers  to  new  housing 
development  in  Battle  Mountain  are  the 
difficulty  in  getting  financing  and  lack  of 
infrastructure.  Lenders  fear  the  boom  and  bust 
reputation  of  mining  town  economies. 
Developers  say  Battle  Mountain  has  been  slow 
to  provide  required  infrastructure  and  would 
like  to  see  more  assistance  from  the  town  in 
zoning  and  infrastructure  support  for  new 
development  (Clark,  1995).  In  response  to 
these  concerns,  the  town  has  undertaken  some 
new  activity  including  planned  expansion  of 
the  town  water  supply  system  and  a  new 
freeway  off-ramp  which  has  recently  been 
completed.  The  town  has  also  expanded  its 
Civic  Center,  upgraded  its  library,  planned  for 
a  hospital  expansion,  and  added  a  number  of 
new  small  commercial  developments  (Lyngar, 
1995). 

Elko  and  Spring  Creek 

Permanent  housing  in  the  City  of  Elko  is 
provided  by  6,004  housing  units,  with 
approximately  4,829  single  family  homes 
(including  mobile  homes),  and  1,175  multi- 
family  units  (NENDA,  1994).  Information 
from  1992  shows  1,746  mobile  home  spaces 
(Northwest  Resource  Consultants,  1993).  In 
addition,  Elko  has  7  RV  parks  with  487  spaces 
and  1,674  hotel/motel  rooms  (Elko  Chamber  of 
Commerce,  1995).  Spring  Creek,  a  7,000  acre 
subdivision  community  14  miles  outside  of 
Elko  has  5,409  total  lots  in  mobile  home  and 
permanent  home  sections.  2,734  of  the  lots  are 
occupied  (Elko  Daily  Free  Press,  July  15,  1995). 
Approximately  95  percent  of  the  1,469  mobile 
home  lots  are  occupied.  About  a  third  of  the 
3,940  permanent  home  lots  are  occupied. 
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The  average  price  of  a  home  in  Elko  was 
$121,450  in  March  1995  (Elko  Daily  Free  Press, 
July  15,  1995).  Prices  range  from  $65,000  to 
$250,000,  with  the  majority  of  homes  costing 
$130,000  or  lower. 

The  average  price  of  a  home  in  Spring  Creek  is 
$110,000,  with  prices  ranging  from  $70,000  to 
$164,000.  The  housing  market  in  this  area  is 
very  tight  and  demand  exceeds  supply.  Prices 
have  been  rising  3  to  4  percent  per  year  (Pruitt, 
1995).  On  July  10,  1995,  the  Elko  Daily  Free 
Press  newspaper  reported  20  homes  for  sale  in 
Elko  and  none  in  Spring  Creek. 

The  City  of  Elko  is  experiencing  a  significant 
housing  shortage  with  not  enough  product  to 
meet  the  demand.  Listings  sell  within  a  few 
hours  to  a  few  weeks  (Algerio,  1995).  Few 
housing  units  were  added  to  the  supply  in  1994 
and  more  housing  is  strongly  needed.  New 
home  construction  was,  however,  expanding  in 
1995  and  several  subdivisions  were  currently 
planned  or  under  construction.  Many 
subdivision  units  sell  before  the  projects  are 
even  built.  The  Elko  County  Planning 
Department,  which  covers  Spring  Creek, 
Lamoille,  and  Pleasant  Valley,  also  reports  some 
recent  subdivision  activity.  Most  development 
in  the  County,  however,  continues  to  be  by 
individual  parcels  around  Spring  Creek  for 
semi-rural  ranchette  homes. 

The  rental  market  is  very  tight  in  the  Elko  area 
and  demand  far  exceeds  supply.  There  are  very 
few  houses  available  for  rent  and  only  slightly 
more  apartments  than  houses  available.  In  the 
past,  the  mines  have  helped  to  decrease  some  of 
the  pressure  on  rental  housing  by  offering 
incentives  to  employees  to  purchase  housing. 
They  have  also  built  a  number  of  apartment 
rental  units,  but  these  complexes  are  first  rented 
to  Newmont  and  Barrick  employees,  then  to 
the  general  public,  and  they  remain  as  full  as 
other  rental  housing  in  the  community. 
Managers  of  rental  units  in  the  area  generally 
maintain  sizeable  waiting  lists  and  rent  to  those 
who  have  pre-paid  deposits.  A  three  bedroom 
house  rents  for  $750  to  $850  per  month  in 
Elko.  A  two  bedroom  house  costs  $650  to 
$700  per  month.    A  three  bedroom  apartment 


costs  $650  per  month  and  up,  a  two  bedroom 
$575  per  month,  and  a  one  bedroom  $495  per 
month. 

Carlin 

Recent  housing  data  was  not  available  for 
Carlin.  In  1990  there  were  888  permanent 
housing  units  in  Carlin,  over  half  of  which 
were  mobile  homes  (BLM,  1994).  Temporary 
housing  is  available  in  the  town's  17  motel 
rooms  and  at  the  Newmont  Man  Camp.  The 
average  price  of  a  home  is  $85,000,  with  a  range 
of  $45,000  to  $120,000.  Average  price  of  a 
rental  starts  at  around  $500  per  month,  though 
very  few  are  available. 

The  overall  housing  market  is  very  tight  in 
Carlin  and  most  of  the  housing  units  are 
mobile  homes.  An  important  element  in  the 
housing  environment  of  Carlin  is  the  Newmont 
Man  Camp.  The  camp  was  originally 
constructed  by  the  Newmont  Mining  Company 
to  house  its  workers.  It  is  now  independently 
operated,  though  it  still  houses  mostly  mine 
workers.  The  camp  often  contracts  with 
companies  in  the  area  to  provide  housing. 
Construction  and  mining  activity  is  likely  in 
the  area  for  a  number  of  years  and  the 
mancamp  is  expected  to  continue  to  be 
available  to  meet  temporary  housing  needs. 

Beowawe  and  Crescent  Valley 

Current  housing  statistics  were  not  available  for 
Crescent  Valley  and  Beowawe.  According  to 
the  1990  census  data,  permanent  housing  in 
Crescent  Valley  consists  of  51  single  family 
homes  and  189  mobile  homes/trailers.  The 
townsite  of  Crescent  Valley  has  three  trailer 
parks  with  120  trailer  spaces,  approximately 
two-thirds  of  which  were  available  in  July  of 
1995  (Drenon,  1995).  Rentals  include  an 
estimated  15  mobile  home  units  available 
currently  and  four  RV  spaces  which  cost  $100 
to  $175  per  month.  Vacancy  rates  are  variable. 
Beowawe  consists  of  a  small  number  of  frame 
structures  and  mobile  homes.  There  are  no 
temporary  housing  accommodations  or  mobile 
home/RV  parks  in  Beowawe.  According  to  the 
1990  census,  the  median  value  of  a  single  family 
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home  in  Crescent  Valley  was  $32,500,  ranging 
from  $23,800  to  $41,300.  Median  rents  were 
$255,  ranging  from  $163  to  $306. 

3.12.5.2  Water,  Wastewater  Treatment  and  Solid 
Waste  Disposal 

Battle  Mountain 

Water  is  supplied  by  three  municipal  wells 
owned  and  operated  by  the  town  of  Battle 
Mountain.  The  system  has  a  capacity  to  provide 
5.76  million  gallons  per  day  (mgd),  and 
currently  operates  at  an  average  production  rate 
of  1.0  mgd  (Clapp,  1995).  The  town  also  has 
two  water  storage  tanks  with  a  2.3  million 
gallon  total  storage  capacity.  A  new  24-inch 
pipeline  will  be  constructed  in  the  near  future 
to  connect  two  more  lines  west  of  Interstate  80 
to  facilitate  development  in  that  area.  The 
most  critical  problem  with  the  water  system  in 
Battle  Mountain  is  not  volume  capacity,  but 
water  pressure.  The  current  system  does  not 
provide  enough  pressure  for  fire  suppression  in 
some  areas.  Planning  was  initiated  in  1995  for 
a  new  well,  a  one  million  gallon  storage  tank, 
and  a  14  to  16  inch  main  pipeline.  The  earliest 
construction  could  begin  on  these  system 
upgrades  is  summer  1996. 

Sewer  service  is  provided  by  the  town  of  Battle 
Mountain.  The  sewage  system  has  a  capacity  of 
1.2  mgd  and  operates  at  a  rate  of  about  0.55 
mgd  (Clapp,  1995).  When  usage  reaches  a  level 
of  85  percent  capacity  (0.8  mgd  on  a  30  day 
average),  the  town  can  petition  the  State  for 
assistance  in  upgrading  the  system.  This  is  not 
expected  to  happen  for  quite  some  time. 

Solid  waste  disposal  is  provided  by  Hoss 
Disposal  Company,  which  hauls  rubbish  to  the 
Battle  Mountain  Regional  landfill,  located  about 
six  miles  south  of  Battle  Mountain.  Because  of 
new  Federal  standards  and  costs  associated  with 
upgrading  the  existing  facility  to  meet  those 
standards,  the  existing  landfill  is  scheduled  to  be 
closed  in  1997  (a  one  year  extension  was 
granted  past  the  1996  due  date).  A  new  landfill, 
serving  the  Battle  Mountain  region  is  planned 
and  should  open  after  1997  (Perdue,  1995). 


Elko 


Water  is  supplied  to  Elko  by  17  municipal  wells 
operated  by  the  City  of  Elko  (Owens,  1995). 
The  system  has  a  capacity  of  14  mgd  and  is 
currently  being  utilized  at  or  near  its  full  rated 
capacity  .  The  city  has  been  adding  about  one 
well  per  year  to  keep  pace  with  growth 
(Williams,  1995).  Two  new  1.4  mgd  wells  are 
in  the  budget  for  construction  during  spring 
1996,  and  more  will  be  constructed  in  the 
future  (Owens,  1995). 

Sewer  service  is  provided  to  all  residential, 
commercial,  and  industrial  users  within  the  city 
limits.  Sewage  is  treated  at  the  Elko 
Wastewater  Treatment  Facility.  An  expansion 
was  just  completed,  bringing  the  treatment 
capacity  to  5.0  mgd,  but  the  total  system 
capacity  is  still  only  2.8  mgd  because  the  system 
requires  upgrades  in  its  solid  waste  treatment 
component  and  effluent  discharge  system 
(Owens,  1995).  A  new  digester  for  solid  waste 
will  be  constructed  during  spring  1996  and  is 
scheduled  to  come  on  line  in  the  fall  of  1996. 
Percolation  ponds,  a  center  pivot  system,  and 
re-use  are  the  current  methods  of  effluent 
discharge.  The  city  is  researching  other  effluent 
discharge  systems  and  has  applied  for  a  permit 
to  discharge  its  treated  sewage  into  the 
Humboldt  River  for  the  winter.  The  system 
currently  operates  at  its  maximum  2.8  mgd 
capacity. 

The  Elko  Sanitation  Company  provides  solid 
waste  collection  and  disposal  services  for  the 
city.  A  new  Class  1  landfill,  constructed  two 
years  ago  at  the  site  of  the  old  landfill,  serves 
Elko  and  the  surrounding  region  (Williams, 
1995).  The  existing  landfill  is  designed  for  a  25 
year  life  span  operating  at  150  tons  per  day. 

Carlin 

Water  is  supplied  to  Carlin  residents  from  a 
natural  spring  and  one  well  operated  by  the 
City  of  Carlin.  The  system  has  a  capacity  to 
serve  a  population  of  5,000  for  15  to  20  years. 
The  current  service  population  is  2,470.  Future 
expansion  plans  include  addition  of  a  new  well 
and  storage  tank  in  the  new  development  area. 
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Sewer  service  is  provided  to  all  residential, 
commercial,  and  industrial  users  in  the  city 
limits.  The  city  has  a  pond  type  sewage 
treatment  plant  which  reuses  the  water  for 
irrigation.  The  plant  can  service  a  population  of 
5,000  for  another  15  to  20  years  without 
upgrades.  Current  operations  serve  close  to  the 
full  population  of  2,470,  as  most  residences  and 
businesses  are  connected  to  the  sewage  system. 


Corporation.  Most  energy  needs  in  Crescent 
Valley  and  Beowawe  are  met  with  propane 
(ESI,  1992).  Telephone  service  in  Elko  and 
Carlin  is  provided  by  Alltel/CP  National. 
Battle  Mountain,  Crescent  Valley,  and 
Beowawe  are  serviced  by  Nevada  Bell.  Existing 
facilities  and  services  appear  to  be  adequate  in 
these  communities  to  meet  current  and 
anticipated  future  demand. 


Beowawe  and  Crescent  Valley 


3.12.5.4  Law  Enforcement  and  Fire  Protection 


Water  is  supplied  to  Beowawe  by  county  wells 
and  individual  wells  (Fiorenzi,  1995).  There  is 
currently  an  adequate  supply  of  water  for  the 
area.  The  area  of  the  Crescent  Valley  townsite 
is  served  by  three  wells,  (one  recently  added) 
and  two  350,000-gallon  water  storage  tanks. 
The  area  has  its  own  distribution  system  with 
the  capacity  to  serve  654  households. 
Currently,  178  water  meters  are  being  serviced. 
There  are  a  few  private  wells  in  the  area  but 
their  number  is  limited. 

Neither  Beowawe  or  Crescent  Valley  currently 
have  wastewater  treatment  facilities  and  all 
businesses  and  residences  have  individual  septic 
systems.  As  justified  by  future  growth,  these 
communities  may  eventually  construct 
municipal  wastewater  treatment  facilities. 

The  Crescent  Valley  landfill,  located  a  half  mile 
east  of  Crescent  Valley,  serves  the  towns  of 
Beowawe  and  Crescent  Valley  (Fiorenzi,  1995). 
The  landfill  does  not  comply  with  EPA  laws 
and  will  be  closed  within  a  year.  Plans  are 
being  completed  for  a  transfer  station  in  the 
area  with  wastes  to  be  transported  from  this 
centralized  collection  point  to  the  Eureka 
landfill. 

3.12.5.3  Electricity,    Natural    Gas    and   Telephone 
Service 

Electrical  power  is  supplied  to  Battle  Mountain, 
Elko,  Crescent  Valley,  and  Beowawe  by  Sierra 
Pacific  Power  Company.  Carlin's  electrical 
power  is  provided  by  Wells  Rural  Electric,  a 
cooperative  operating  out  of  Wells,  Nevada. 
Natural  gas  is  supplied  to  Battle  Mountain, 
Elko,      and      Carlin      by     Southwest      Gas 


Battle  Mountain 

Law  enforcement  for  the  town  of  Battle 
Mountain  is  provided  by  the  Lander  County 
Sheriff's  Department.  There  are  12  deputies,  2 
sergeants,  5  dispatchers,  and  3  administrative 
personnel  assigned  to  the  Battle  Mountain  area 
(Kranovich,  1995).  The  Lander  County  Jail  is 
located  in  Battle  Mountain  and  is  staffed  by  one 
sergeant  and  a  staff  of  6  jail  personnel.  The  jail 
has  a  capacity  of  13,  with  an  average  occupancy 
of  7.  Most  prisoners  are  not  housed  in  Battle 
Mountain  but  are  sent  to  jails  in  other  counties. 
The  jail  is  the  only  component  of  law 
enforcement  in  Battle  Mountain  considered  not 
adequate  to  serve  the  community.  The  County 
needs  approval  from  the  voters  for  funding  to 
construct  a  new  jail. 

Fire  Protection  is  provided  by  the  volunteer 
Battle  Mountain/County  Fire  Department, 
with  24  volunteers  and  one  fire  station 
(Kranovich,  1995).  The  department  has  7  fire- 
fighting  vehicles  including  4  engines  and  3 
ambulances.  All  of  the  volunteers  except  one 
are  trained  Emergency  Medical  Technicians 
(EMT's).  The  Department  serves  Battle 
Mountain,  all  of  northern  Lander  County  and 
has  mutual  aid  agreements  with  the  Nevada 
Division  of  Forestry,  the  BLM,  Humboldt, 
Pershing,  Eureka,  Elko  County  Fire 
Departments,  and  the  Dunphy  Volunteer  Fire 
Department.  Services  are  considered  adequate 
to  meet  the  area's  needs  except  for  the  problem 
of  insufficient  water  pressure  for  the  town's 
water  system  in  some  areas. 


Page  3-118 


DEIS 


Chapter  3  -  Affected  Environment 


Elko  and  Spring  Creek 

Law  enforcement  in  Elko  is  provided  by  the 
Elko  Police  Department,  with  a  staff  of  55 
(Lehmann,  1995).  There  are  21  patrol  officers, 
4  detectives,  10  captains,  lieutenants,  etc.,  and 
20  support  personnel,  including  dispatchers, 
animal  control  officers,  and  administrative 
support  personnel.  Recently  added  positions 
include  2  part-time  warrants  officers,  1  part- 
time  animal  control  officer,  and  1  dispatcher. 
The  department  is  currently  in  the  process  of 
filling  2  patrol  officer  positions.  More  patrol 
officers  and  2  detectives  are  needed.  Elko  is 
growing  rapidly  and  the  City  Council  has 
proposed  the  addition  of  2  positions  per  year 
until  an  adequate  service  level  is  reached. 

Spring  Creek  and  the  areas  around  Elko  are 
serviced  by  the  Elko  County  Sheriff's  Office. 
The  Sheriff's  office  has  a  law  enforcement  staff 
of  13  assigned  to  cover  a  relatively  large  area 
and  is  currently  considered  understaffed  (Harris, 
1995).  An  estimated  6  additional  personnel  are 
needed,  and  positions  have  been  requested  every 
year,  but,  to  date,  none  have  been  approved  in 
the  budget.  The  Elko/Spring  Creek  area  does 
not  have  excessive  crime  problems.  The  main 
problems  are  with  drugs,  gangs,  traffic,  and 
domestic  abuse  associated  with  alcohol 
consumption. 

The  Elko  County  jail,  built  in  1987,  houses  all 
prisoners  in  the  County.  It  has  a  staff  of  15,  a 
capacity  of  96  and  an  average  occupancy  (first 
half,  1995)  of  82  (Harris,  1995).  There  is 
sufficient  room  for  twenty  additional  prisoners 
but  only  on  a  short-term  temporary  basis.  The 
jail  is  considered  full  and  need  to  be  expanded, 
however,  here  are  no  current  plans  to  expand 
the  facility.  Alternative  sentencing  options  are 
being  examined  to  address  potential  future 
overcrowding. 

Fire  protection  in  Elko  is  provided  by  the  Elko 
Fire  Department,  which  is  a  combination  paid 
and  volunteer  fire  department.  There  are  19 
paid  staff  and  21  volunteers  (Slate,  1995).  All 
are  EMT's.  The  department  has  2  stations,  one 
manned  and  one  unmanned,  and  9  fire-fighting 
vehicles.  The  primary  service  area  encompasses 


11.5  square  miles  and  the  department  has 
automatic  aid  agreements  with  the  County  to 
serve  the  immediate  areas  outside  the  city. 
Resources  are  not  considered  adequate  to  serve 
the  existing  population.  The  department  would 
like  to  add  6  more  staff.  Administrators  have 
been  requesting  additional  staff  for  the  past 
several  years,  but  funding  and  approval  has  not 
been  granted  yet.  A  new  station  is  in  the 
design  stage  at  the  airport  on  the 
north/northwest  side  of  town  and  a  site  has 
been  chosen  for  another  station  on  the  east  side 
of  town  with  construction  anticipated  in  the 
next  five  years. 

Fire  protection  in  Spring  Creek  and  areas 
surrounding  Elko  is  provided  by  the  Nevada 
Division  of  Forestry.  Spring  Creek  has  2  fire 
stations,  one  24-hour  manned  and  one 
volunteer,  with  another  volunteer  station  being 
built  this  summer  (Kightlinger,  1995).  Staff 
consists  of  5  paid  personnel  and  35  volunteers. 
Another  paid  staff  position  is  being  added  this 
year.  The  department  has  10  fire-fighting 
vehicles,  with  one  new  truck  to  be  added  this 
year.  The  City  of  Elko  provides  first  priority 
service  to  the  area  in  a  3  mile  radius  around  the 
City  through  its  automatic  aid  agreement.  The 
Nevada  Division  of  Forestry  is  back-up  for  this 
area  and  serves  other  County  areas  outside  City 
jurisdiction.  Resources  are  considered  adequate 
to  serve  the  existing  needs. 

Carlin 

The  Carlin  Police  Department,  with  a  staff  of 
6  officers,  one  animal  control  officer,  and  one 
secretary  provides  police  protection  for  the 
town  of  Carlin  (Ankrum,  1995).  The 
Department  also  has  mutual  aid  agreements 
with  the  Elko  and  Eureka  County  Sheriffs 
Departments  and  the  Nevada  Highway  Patrol. 
The  staff  and  facilities  are  currently  adequate 
for  the  existing  population.  Additional  officers 
will  be  needed  as  the  437  acres  purchased  from 
the  BLM  are  developed.  The  department  uses 
the  Elko  County  Jail  to  house  prisoners. 

The  Carlin  Fire  Department  has  one  station,  27 
volunteers,  and  one  part-time  chief.  All  staff 
are     EMT's.         The     department     has     two 
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pumper/fire  trucks  and  two  ambulances.  A 
mutual  aid  agreement  exists  with  the  Nevada 
Division  of  Forestry  and  cooperative 
agreements  are  maintained  with  the  City  of 
Elko,  Elko  County,  and  Wells  Fire 
Departments.  The  Carlin  Department  provides 
ambulance  backup  to  Beowawe,  Crescent 
Valley,  and  operating  mines  in  the  area. 
Services  are  adequate  for  the  existing 
population. 

Beowawe  and  Crescent  Valley 

Law  enforcement  for  Beowawe  and  Crescent 
Valley  is  provided  by  the  Eureka  County 
Sheriff's  Department.  The  area  is  staffed  by  2 
full-time  sheriff  deputies,  with  another  one 
scheduled  to  be  hired,  and  2  reserve  patrol 
officers  (Drenon,  1995).  Services  are  considered 
adequate  for  the  area.  The  Eureka  County 
Justice  Facility  provides  jail  facilities  for  the 
Beowawe  and  Crescent  Valley  areas. 

Fire  protection  for  Beowawe  is  provided  by  the 
Beowawe  Fire  Department,  with  10  volunteers 
and  one  fire  station.  The  department  has  a 
mutual  aid  agreement  with  the  Nevada  Division 
of  Forestry  to  serve  a  five  mile  radius  area 
outside  the  town  and  mutual  aid  agreements 
with  the  Crescent  Valley,  Carlin,  Dunphy,  and 
Lander  County  Fire  Departments.  Services  are 
adequate  for  the  existing  population. 

Fire  protection  for  Crescent  Valley  is  provided 
by  the  Crescent  Valley  Fire  Department  with 
10  to  12  volunteer  firefighters/EMT's  housed  in 
one  station  (Drenon,  1995).  The  station  has  two 
ambulances,  one  pumper  truck,  and  one  brush 
fire  truck.  Equipment  and  personnel  are 
considered  adequate  to  serve  existing  needs. 
The  department  serves  a  five  mile  radius  outside 
the  town  and  has  mutual  aid  agreements  with 
the  Nevada  Division  of  Forestry,  Beowawe, 
Carlin,  Dunphy,  and  Lander  County  Fire 
Departments. 


3.12.5.5  Health  Care 

Battle  Mountain 

Health  care  is  provided  by  the  Battle  Mountain 
Medical  Clinic  and  the  General  Hospital.  The 
hospital  has  14  beds,  10  of  which  are  for  long- 
term  care,  and  is  staffed  by  two  full-time 
physicians  who  provide  24-hour  care  (Ancho, 
1995).  The  same  two  physicians  also  staff  the 
Medical  Clinic.  Hospital  services  include 
emergency  and  trauma  care,  radiology, 
respiratory  therapy,  and  a  full  service 
laboratory.  An  orthopedist  visits  once  per 
month.  The  two  physicians  in  Battle  Mountain 
are  presently  carrying  excessive  patient  loads 
and  the  hospital  is  currently  recruiting  to  fill  a 
third  position.  A  physician  from  St.  George, 
Utah  visits  4  days  per  month  to  provide 
emergency  room  relief.  A  nurse  practitioner 
from  Elko  also  provides  relief  on  an  as-needed 
basis  whenever  she  is  available. 

Average  occupancy  of  the  hospital  is  currently 
at  93  percent  (13  of  the  14  beds  occupied)  and 
expansion  of  the  existing  facilities  is  needed. 
After  an  exhaustive  five  year  research  process, 
including  evaluation  of  the  special  needs  of  the 
mines,  County  funding  was  approved  to 
construct  a  new  $800,000  wing  on  the  hospital 
(Ancho,  1995).  The  new  wing,  to  be  completed 
in  late  1996,  will  add  18,000  square  feet  to  the 
current  13,500  square  feet  and  will  provide  an 
additional  4  hospital  beds,  with  space  for  4  to 
6  more  as  they  become  necessary.  Long-term 
plans  are  to  incorporate  services  from  the 
Medical  Clinic  into  the  hospital  as  well  so  that 
all  of  Battle  Mountain's  health  care  is  housed  in 
one  facility. 


Elko 


Health  care  in  Elko  is  provided  by  a  number  of 
local  facilities.  Elko  General  Hospital  is  an 
important  regional  health  care  center.  It  is  a 
fully  accredited,  50-bed  acute  care  facility 
operated  by  the  County,  with  a  staff  of  26 
physicians  and  270  hospital  employees  (Rieger, 
1995).  Services  include  comprehensive  health 
care,  emergency  room,  surgery,  obstetrics, 
pediatrics,      radiology,      physical      therapy, 
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respiratory  therapy,  and  a  full  service 
laboratory  and  pharmacy.  Current  health  care 
facilities  are  considered  adequate  to  serve  the 
area,  but  the  hospital  is  looking  for  more  office 
space  for  physicians  and  is  considering 
expanding  the  physical  therapy  section. 

Other  health  care  facilities  in  Elko  include  Elko 
Regional  Medical  Center  (a  private  physician 
clinic),  Ruby  Mountain  Medicine  (a  private 
orthopedic  surgeon),  Home  Health  Services  of 
Nevada  (a  non-profit  home  nursing  care 
service),  Vitality  House  (an  alcohol  and  drug 
abuse  center),  and  satellite  counseling  centers 
for  mental  health  (no  in-patient  care  provided). 

Carlin 

Carlin  has  a  new  clinic  which  opened  in 
December  1994.  Four  doctors  visit  3  times  per 
week  from  Ruby  Mountain  Medicine  in  Elko. 
A  County  nurse  also  visits  once  a  month  from 
Elko.  All  volunteer  firefighters  in  town  are 
trained  EMT's  and  can  provide  emergency 
treatment.  Ambulance  service  can  provide 
transport  to  hospitals  in  Elko,  Salt  Lake  City, 
and  Reno.  Services  are  considered  adequate  to 
meet  the  community's  needs. 

Beowawe  and  Crescent  Valley 

Persons  in  Beowawe  and  Crescent  Valley  must 
travel  to  Elko  or  Battle  Mountain  for  health 
care  services. 

3.12.5.6  Social  Services 

Many  State,  County,  and  private  social  services 
are  available  in  Elko,  including  County 
assistance  for  the  indigent,  accidents,  and 
general  welfare  assistance;  Community  Service 
Block  Grant  Programs  (CSBG);  Friends  in 
Service  Helping  (FISH);  Nevada  Rural  Housing 
(providing  low  income  housing  assistance);  Job 
Opportunities  in  Nevada;  vocational 
rehabilitation;  a  battered  women's  shelter; 
women's  assistance  programs;  child  abuse 
programs;  mental  health  services;  and  AFDC, 
Medicaid,  and  food  stamps  (Underwood,  1995). 
The  community  does  not  have  a  homeless 
shelter    but    Elko    County   Human    Services 


considers  it  unnecessary  as  most  homeless 
persons  are  apparently  transients  passing 
through  the  area.  Current  policy  is  to  purchase 
bus  tickets  out  of  town  for  them.  Demand  for 
social  services  in  Elko  has  not  grown 
significantly  and  current  resources  are 
considered  adequate  to  meet  the  current 
demand. 

The  community  of  Battle  Mountain  also  has 
State,  County,  and  private  social  services 
available.  The  County  Welfare  Department  can 
provide  one-time  services  to  help  with  utilities, 
rent,  and  medical  expenses,  as  well  as  a  food 
pantry  with  distribution  once  per  month 
(Gibson,  1995).  Programs  are  largely  funded  by 
Federal  CSBG  money.  Alcoholics  Anonymous 
meetings  are  held  in  town,  and  a  hotline  exists 
for  victims  of  domestic  violence,  as  well  as 
some  private  assistance  for  recently  divorced 
women  needing  help  coping  financially. 
Persons  needing  vocational  rehabilitation  and 
mental  health  services  are  commonly  referred 
to  agencies  in  Winnemucca.  The  mines  have 
provided  the  primary  funding  for  the  Christmas 
Alert  program,  special  assistance  for  the  needy 
during  the  holidays. 

Currently,  demands  on  social  service  resources 
in  Battle  Mountain  exceed  the  resources 
available  and  the  situation  appears  to  be  getting 
worse.  The  biggest  problem  is  a  lack  of  low 
income  housing.  The  few  low-income  units 
currently  available  in  the  town  are  always  full 
and/or  of  substandard  quality  and  the 
population  is  too  small  for  the  community  to 
qualify  for  Federal  housing  subsidy  programs. 
Other  major  problems  include  a  need  for  more 
basic  food  assistance,  better  services  for  the 
homeless  and  battered  women,  and  more 
facilities  for  child  day  care. 

In  Beowawe  and  Crescent  Valley  social  services 
are  provided  by  the  County.  A  foodbank 
operates  in  Crescent  Valley  and  a  new  seniors 
center  was  recently  opened. 
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3.12.5.7   Schools 


Battle  Mountain 


Battle  Mountain  is  in  the  Lander  County 
School  District.  In  Battle  Mountain  there  are 
two  elementary,  one  junior  high,  and  one  high 
school,  serving  kindergarten  through  grade  12 
(Hensley,  1995).  The  two  elementary  schools 
are  divided  into  a  grades  K-2  school  and  a 
grades  3-5  school.  Enrollments  for  the  1994- 
1995  school  year  were  399  in  grades  K-2,  321  in 
grades  3-5,  323  at  the  junior  high  school,  and 
356  at  the  high  school.  Capacities  at  the 
schools  are  360  for  each  elementary,  375  at  the 
junior  high,  and  450  at  the  high  school. 
Enrollment  at  the  schools  has  declined  by  100 
students  over  the  past  18  months  primarily 
because  of  downsizing  at  nearby  Battle 
Mountain  Gold  Mine. 

Approximately  40  percent  of  the  students  are 
accommodated  in  modular  classrooms  (26 
classrooms  with  22-24  students  per  classroom). 
The  high  school  has  only  one  modular 
classroom,  and  can  accommodate  another  94 
students.  The  junior  high  has  room  for  25-30 
more  students.  The  elementary  schools  are  at 
capacity  and  cannot  accommodate  any  more 
growth.  In  addition,  the  district  does  not  have 
the  money  or  the  space  to  install  more  modular 
classrooms.  A  fund  exists  which  has  been 
collected  over  the  past  five  years  from  a  tax 
levy  to  build  a  new  elementary  school,  but  the 
City  water  system  does  not  have  adequate  fire 
suppression  capacity  to  support  construction  of 
the  new  school.  Construction  has  been 
deferred  until  the  water  system  is  upgraded. 

For  the  1994-1995  school  year,  the  total  school 
staff  was  140,  including  89  certified  teachers,  41 
classified  employees,  and  10  part-time 
employees  (bus  drivers  and  food  service 
workers).  Recruiting  qualified  teachers  has 
been  difficult  in  the  past  and  the  Lander 
County  School  District  offers  a  starting  salary 
of  $27,103,  which  is  the  second  highest  in  the 
state,  to  help  alleviate  this  problem. 


Elko/Sprinq  Creek 

The  cities  of  Elko  and  Spring  Creek  are  in  the 
Elko  County  School  District.  Elko  has  4 
elementary  schools,  1  junior  high,  and  one  high 
school  (Bandera,  1995).  Spring  Creek  has  2 
elementary  schools,  and  one  junior/senior 
combined  school  (grades  7-12).  Enrollments  for 
the  1994-1995  school  year  were  3,931  for  all 
elementary  schools  in  Elko  and  Spring  Creek 
combined,  685  at  Elko's  junior  high,  1,344  at 
Elko's  high  school,  and  848  at  Spring  Creek's 
junior/senior  high. 

All  of  the  elementary  schools  are  at  or  over 
capacity.  Spring  Creek's  junior/senior  high  is 
over  capacity,  and  Elko's  junior  high  and  high 
school  are  slightly  under  capacity.  The  district 
makes  extensive  use  of  modular  units  to 
accommodate  additional  students  where  schools 
are  above  their  design  capacity.  Approximately 
33  percent  of  students  are  currently  housed  in 
modular  units  and  all  schools  make  use  of 
modulars  except  one  elementary  school  in  Elko 
which  is  old  and  landlocked  in  a  central  part  of 
town  with  no  space  for  modulars.  One  of  the 
elementary  schools  in  Spring  Creek  is  entirely 
made  up  of  modular  units.  Because  of  the 
"boom  and  bust"  nature  of  the  mining  industry, 
voters  chose  a  "pay  as  you  go"  scheme  to 
finance  new  schools  rather  than  risking  future 
loan  payments  they  could  not  afford.  This 
system  has  made  modular  classrooms  an 
essential  strategy  for  the  district  to 
accommodate  growth  while  keeping  classroom 
sizes  at  reasonable  levels. 

Current  plans  include  construction  of  a  new 
junior  high  in  Spring  Creek  beginning  in  March 
of  1996  which  is  scheduled  to  be  operational  by 
August,  1997,  and  two  new  elementary  schools 
in  Elko.  One  will  begin  construction  in  1997 
when  the  junior  high  is  completed,  and  the 
other  will  begin  construction  in  late  1998  when 
the  first  elementary  school  is  completed.  Funds 
are  available  to  build  one  school  at  a  time. 

Elko  and  Spring  Creek  have  been  growing 
rapidly  and  are  expected  to  continue  to  grow 
with  high  growth  rates  anticipated  through  the 
next  decade.    Though  many  schools  are  at  or 
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over  capacity,  crowding  does  not  appear  to  be 
as  significant  a  problem  as  it  was  before  the 
junior/senior  high  was  constructed  in  Spring 
Creek  in  1993.  The  State  mandates  a 
teacher/student  ratio  of  16  to  1  for  grades  1  and 
2.  Elko  School  District  maintains  class  sizes  of 
26  to  39  for  grades  3  through  12. 

Carlin 

The  Town  of  Carlin  is  in  the  Elko  County- 
School  District  and  has  one  school,  Carlin 
Combined  Elementary  and  High  School, 
serving  grades  K  through  12  (Bandera,  1995). 
The  school  has  a  current  enrollment  of  571  and 
is  over  capacity  with  modular  units  being 
added  as  necessary  to  accommodate  short-term 
growth.  To  accommodate  future  growth,  the 
district  may  expand  the  existing  school  campus, 
but  has  no  immediate  plans  to  do  so.  The 
Carlin  school  accommodates  some  students 
from  Crescent  Valley  and  Beowawe. 

Beowawe  and  Crescent  Valley 

Beowawe  and  Crescent  Valley  are  in  the  Eureka 
County  School  District.  Beowawe  has  one 
elementary  school  with  grades  K  through  6 
serving  Crescent  Valley  and  Beowawe  (Hicks, 
1995).  Enrollment  was  45  for  1994-1995,  up 
from  35  in  1991-1992.  Most  of  the  students  are 
from  Crescent  Valley.  The  school  has  a  staff  of 
7  teachers,  including  one  Special  Education 
teacher.  The  majority  of  the  junior  high  and 
high  school  students  are  bused  to  Battle 
Mountain  with  some  being  bused  to  Carlin. 

Groundwork  has  just  begun  for  a  new 
elementary  school  in  Crescent  Valley  which 
will  have  a  capacity  of  approximately  100 
students  (Emerson,  1995).  The  plans  also 
include  space  for  an  additional  4  classrooms  to 
be  constructed  as  needed  in  the  future.  The 
new  school  is  scheduled  to  open  in  the  fall  of 
1996,  at  which  time  the  school  in  Beowawe 
would  be  closed  down  and  used  for  storage  or 
other  purposes  (Hicks,  1995). 


3.12.5.8  Recreational  Facilities 

Battle  Mountain 

Battle  Mountain  has  three  parks,  a  9-hole  golf 
course,  a  swimming  pool,  9  baseball  fields,  a 
soccer  field  and  football  field,  2  tennis  courts,  a 
basketball  court,  a  rodeo  arena,  and  an  auto 
race  track  (Sierra  Pacific  Resources,  1992). 
Existing  parks  and  recreation  facilities  are 
considered  adequate  to  serve  the  population. 


Elko 


The  City  of  Elko  has  six  parks,  an  18-hole  golf 
course,  indoor  and  outdoor  pools,  a  softball 
complex,  6  tennis  courts,  several  playing  fields 
for  soccer  and  baseball,  a  motor  cross  race  track 
and  BMX  track,  5  gyms,  2  bowling  alleys,  a 
fairground,  an  indoor  horse  arena,  a  rifle  and 
pistol  range,  and  a  trap  and  skeet  range.  An 
additional  four  parks  are  considered  necessary 
to  catch  up  to  the  needs  of  the  growing 
population.  One  new  park  is  currently  being 
built  in  a  new  residential  area  of  the  city  and 
some  playing  fields  are  being  added  at  another 
existing  facility.  The  City  is  considering 
developing  a  pedestrian/bicycle  pathway  along 
the  river.  In  addition,  there  is  a  proposal  to 
build  a  private  recreation  complex  with 
bowling,  roller  skating,  indoor  rock  climbing, 
miniature  golf,  a  water  slide  and  other 
attractions.  The  Elko  County  library  serves 
people  in  Elko,  Lander,  and  Eureka  counties. 
The  main  library  is  in  the  City  of  Elko  with 
seven  branch  libraries  located  throughout  the 
area,  including  Crescent  Valley,  Battle 
Mountain,  and  a  temporary  facility  in  Carlin. 
In  addition,  one  bookmobile  serves  the  outlying 
areas,  making  stops  in  Eureka,  Lander,  Elko, 
and  White  Pine  counties.  Existing  facilities  are 
considered  adequate  for  the  service  area. 

Carlin 

The  town  of  Carlin  has  one  park,  three  baseball 
fields,  an  archery  range,  tennis  court,  volleyball 
court,  motor  cross  track,  and  newly  opened 
Chinese  Gardens  with  a  fishing  pond  and  picnic 
area.  A  future  goal  is  to  build  a  community 
complex,  but  required  funds  are  not  currently 
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available.  A  new  park  and  swimming  pool 
north  of  town  may  be  built  when  the  437  acre 
parcel  purchased  from  the  BLM  is  developed. 
Existing  facilities  are  considered  adequate  for 
the  current  population.  The  Elko  County 
Library  serves  the  Carlin  area  with  a  temporary 
facility  and  a  bookmobile.  A  permanent  library 
facility  is  planned  for  the  future. 

Beowawe  and  Crescent  Valley 

There  are  no  parks  in  Beowawe.  Crescent 
Valley  recently  developed  a  park  with  a 
playground,  picnic  area,  basketball  court  and 
tennis  court.  A  baseball  field  will  be  added 
soon.  The  Elko  County  Library  serves 
Beowawe  with  a  bookmobile.  Crescent  Valley 
has  a  branch  library  and  bookmobile  service  to 
the  outlying  areas. 

3.12.6  Government  and  Public  Finance 

There  are  a  number  of  governing  bodies  within 
the  Study  Area,  including  the  county  and 
municipal  governments,  county  commissioners, 
planning  commissions,  and  school  districts.  This 
section  analyzes  county  government  operations, 
fiscal  conditions,  and  tax  bases  within  the  cities 
and  counties. 

3.12.6.1   Assessed  Valuation 

From  the  fiscal  year  1992-1993  to  1995-1996, 
assessed  valuation  increased  throughout  the 
Study  Area.  Table  3-33,  shows  assessed 
valuation  for  all  jurisdictions  within  the  Study 
Area.  Eureka  County  showed  a  significant 
increase  in  total  assessed  value  of  94.5  percent 
through  the  period.  Elko  and  Lander  Counties 
showed  modest  increases  of  8.0  percent  and  4.0 
percent  respectively.  Lander  County  gained 
26.0  percent  in  net  proceeds  from  mines,  but 
lost  4.3  percent  in  other  assessed  value.  Elko 
County  gained  in  both  categories,  as  did  Eureka 
County.  Increases  can  be  attributed  to  the 
overall  growth  in  mining  development  and 
associated  growth  in  residential  and  commercial 
development  in  the  affected  towns  and  cities. 
Assessed  valuation  will  continue  to  grow  while 
mining  and  new  development  remain  active. 
Such  activity  is  largely  dependent  on  the  price 


of  gold.  Prices  have  fluctuated  somewhat  in  the 
past  few  years.  The  price  dipped  from  an 
average  of  $384.7  per  ounce  in  1990  to  a  low  of 
$343.7  per  ounce  average  in  1992  and  back  up 
to  an  average  of  $387.0  in  1994.  During  1995 
and  early  1996,  gold  prices  generally  increased 
to  near  or  above  $400  per  ounce. 

Tax  rates  in  the  Study  Area  range  from  $1.63 
dollars  per  $100  assessed  value  in  Eureka 
County  to  $3.63  per  $100  assessed  value  in  the 
town  of  Carlin  as  indicated  by  Table  3-34. 

3.12.6.2  Revenue  and  Expenditure  Summary 

Revenues  and  expenditures  for  the  Study  Area 
counties  have  been  examined  for  the  fiscal 
periods  1990-1991  through  1993-1994.  The 
actual  figures  presented  in  Tables  3-35  through 
3-37,  have  not  been  adjusted  to  constant  dollars. 
The  national  consumer  price  index  (CPI)  during 
this  period  averaged  3.2  percent  from  1990  to 
1994.  Based  on  the  information  presented  in  the 
tables,  it  appears  that  overall,  revenues 
remained  constant  in  Lander  County,  and  grew 
at  rates  well  above  the  national  CPI  in  Elko 
and  Eureka  Counties.  Expenditures  in  Lander 
County  declined,  while  Elko  and  Eureka 
County's  experienced  substantial  growth  in 
expenditures  at  rates  higher  than  the  CPI  or 
their  revenue  growth. 

Lander  County 

Revenues  —  The  primary  sources  of  revenue 
for  Lander  County  are  intergovernmental 
resources  and  taxes.  Table  3-35,  County 
Revenues  and  Expenditures  -  Lander  County, 
shows  that  revenues  increased  1.1  percent  in  the 
four  year  period.  Property  and  other  taxes 
comprised  approximately  32.6  percent  of  total 
revenues  in  fiscal  year  (FY)  1994,  whereas 
intergovernmental  revenues  accounted  for 
approximately  54.4  percent  of  total  revenues. 

Expenditures  —  The  primary  expenditures  of 
County  funds  in  FY  1994  were  for  public  safety 
(24.3  percent),  administration  (22.6  percent), 
and  streets  and  highways  (17.0  percent). 
Expenditures  decreased  by  12.9  percent  in  the 
3  year  period. 
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TABLE  3-33 

NET  PROCEEDS  AND  OTHER  PROPERTY 

1992-93  THROUGH  1995-96 

1993-94 

1994-95 

1995-96 

Percent 
Increase 

ELKO  COUNTY 

Net  Proceeds  of  Mines 

62,530,473 

24,670,283 

24,000,000 

15,694,164 

-74.9% 

Other  Property 

559,595,609 

582,968,568 

612,817,517 

656,079,055 

17.2% 

Total  Valuation 

622,126,082 

607,638,851 

636,817,517 

671,773,219 

8.0% 

EUREKA  COUNTY 

Net  Proceeds  of  Mines 

272,139,382 

300,789,523 

355,000,000 

565,647,057 

107.9% 

Other  Property 

253,624,305 

366,087,217 

424,229,302 

457,032,308 

80.2% 

Total  Valuation 

525,763,687 

666,876,740 

779,229,302 

1,022,679,365 

94.5% 

LANDER  COUNTY 

Net  Proceeds  of  Mines 

63,880,727 

47,915,686 

75,000,000 

80,508,837 

26.0% 

Other  Property 

168,731,826 

165,006,999 

159,898,339 

161,465,668 

-4.3% 

Total  Valuation 

232,612,553 

212,922,686 

234,898,339 

241,974,505 

4.0% 

TABLE  3-34 

AD  VALOREM  TAX  RATES  1994-1995 

COUNTIES: 

Lander  County 

Elko  County 

Eureka  County 

State  Rate 

0.1500 

0.1500 

0.1500 

County  Rate 

1.3432 

0.7480 

0.7288 

School  Rate 

1.0089 

1.5160 

0.7500 

Total 

2.5021 

2.4140 

1.6288 

CITIES: 

Battle  Mountain 

Crescent  Valley 

Total  County  Rate 

2.5021 

2.4140 

2.4140 

1.6288 

Town/City  Rate 

0.2691 

0.5393 

1.2200 

0.1589 

Special  Districts 

0.5109 

0.1231 

0.0000 

0.0085 

Total 

3.2821 

3.0764 

3.6340 

1.7962 

Source:    Nevada  Department  of  Taxation  1995 
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Elko  County 

Revenues  —  The  primary  sources  of  revenue 
for  Elko  County  are  intergovernmental 
revenues,  property  taxes,  and  other  taxes. 
Table  3-36,  County  Revenues  and  Expenditure  - 
Elko  County,  shows  that  revenues  increased 
27.0  percent  in  the  four  year  period.  Property 
taxes  comprised  approximately  23.5  percent  of 
total  revenues  in  FY  1994.  Property  tax 
revenue  increased  by  20.1  percent  over  the 
period.  Intergovernmental      resources 

represented  52.9  percent  of  all  revenues  in  FY 
1994  and  increased  by  36.2  percent  over  the 
four  year  period. 

Expenditures  —  During  the  same  period,  overall 
expenditures  in  Elko  County  increased  by  36.5 
percent.  The  primary  expenditures  of  County 
funds  in  FY  1994  were  for  public  safety  (22.8 
percent),  highways  and  streets  (21.9  percent), 
general  government  (21.5  percent),  and  judicial 
(16.3  percent). 

Eureka  County 

Revenues  —  The  primary  sources  of  funds  for 
Eureka  County  came  from  intergovernmental 
resources  and  taxes.  Table  3-37,  County 
Revenues  and  Expenditures  -  Eureka  County, 
shows  that  revenues  in  Eureka  County 
increased  by  167.3  percent  over  a  four  year 
period.  Intergovernmental  resources  comprised 
approximately  54.7  percent  of  total  revenues  in 
FY  1993.  Property  and  other  taxes  represented 
37.9  percent. 

Expenditures  —  The  primary  expenditures  for 
Eureka  County  in  FY  1993  were  for  general 
government  (36.5  percent),  public  works  (26.9 
percent),  public  safety  (12.1  percent),  and 
intergovernmental  (11.1  percent).  In  the  three 
year  period,  expenditures  increased  by  229.6 
percent. 

Summary 

In  general,  fiscal  conditions  of  Elko  and  Lander 
County  are  adequate  for  day  to  day  operation 
and  maintenance  activities,  however,  funding 
for  capital  investment  to  upgrade  infrastructure 


is  not  as  readily  available.  Assessed  valuation  in 
Lander  County  has  fluctuated  in  the  past  four 
years,  suggesting  some  instability  in  the 
property  tax  revenue  source  which  comprises 
over  32  percent  of  the  annual  budget.  The 
City  of  Elko  has  historically  depended  on  its 
position  as  a  regional  trade  center  to  generate 
sales  and  use  tax  revenues  to  fund  many 
government  functions.  Since  most  of  the  area 
mines  are  located  in  other  counties  Elko 
County  does  not  realize  the  significant  revenues 
generated  by  the  mining  related  net  proceeds 
tax  and  is  dependent  on  real  property  taxes  and 
sales  taxes,  which  can  vary  significantly,  as  its 
primary  revenue  sources.  Eureka  County  is  in 
very  sound  financial  condition  due  to  the  large 
number  of  producing  mines  in  the  County  and 
the  limited  services  required  by  the  relatively 
small  population. 

3.13      TRANSPORTATION 

For  evaluation  of  transportation,  the  Study 
Area  includes  the  Project  Area  and  all  direct 
transportation  routes  and  modes  to  the  project 
site.  Because  the  Study  Area  covers  a  much 
broader  area  than  the  area  of  actual  physical 
disturbance  or  direct  project  related  impacts, 
the  Study  area  is  equivalent  to  the  CEA  as 
defined  for  Socioeconomic  Factors  in  Section 
3.12. 

3.13.1  Roads  and  Highways 

The  proposed  project  site  is  served  by  a 
relatively  undeveloped  network  of  roadways 
typical  of  much  of  rural  Nevada.  Interstate  80 
is  the  primary  east-west  traffic  artery  across 
northern  Nevada,  connecting  the  Study  Area 
with  Winnemucca  and  Reno  to  the  west  and 
Elko,  Wells,  and  Salt  Lake  City  to  the  east.  The 
Project  Area  is  within  four  miles  of  Interstate 
80,  but  the  nearest  access  points  are  almost  15 
road  miles  away  at  the  Battle  Mountain  and 
Beowawe  interchanges.  State  Routes  305  and 
278  provide  access  to  the  south  from  Battle 
Mountain  and  Carlin,  respectively.  State  Route 
306  leads  south  from  the  Beowawe  interchange 
of  Interstate  80,  but  pavement  extends  less  than 
20  miles  to  the  Crescent  Valley  vicinity;  the 
road  beyond  is  unpaved. 
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Major  northerly  routes  are  approximately  60 
miles  away  at  Elko  (State  Route  225)  and 
Winnemucca  (U.S.  95).  County  and  BLM  roads 
serve  as  collector  roads  for  the  major  State  and 
Federal  routes.  The  Proposed  Project  Area  is 
currently  accessible  via  BLM  Road  6040 
connecting  to  Lander  County  Road  106C 
(Beacon  Light  Road)  on  the  west  and  Eureka 
County  Road  M-116  on  the  east. 

Both  the  proposed  west  access  (Beacon  Light 
Road)  and  the  east  access  alternatives  would 
result  in  increased  traffic  near  existing 
residences.  For  the  west  access,  the  nearest 
residences  which  would  potentially  be  affected 
are  approximately  500  feet  from  the  existing 
Beacon  Light  Road  near  its  intersection  with 
the  Interstate  80  frontage  road.  For  the  east 
access  alternatives,  the  nearest  potentially 
affected  residences  are  approximately  50  feet 
from  existing  State  Route  306  in  the 
Community  of  Beowawe. 

Interstate  80  is  built  to  full  interstate  standards. 
The  state  highways  are  paved,  all  weather,  two- 
way  rural  highways  with  12  to  14-foot  wide 
travel  lanes  in  generally  good  condition. 
County  roads  are  more  varied  in  quality  and 
condition.  They  range  from  very  rough  jeep 
tracks  to  well  maintained,  graded  roads  with 
full  two-lane  cross-sections.  Designated  County 
roads  G-234,  M-116,  and  106C  (Beacon  Light 
Road)  are  gravel  surfaced  in  good  condition. 
The  back  country  roads  follow  the  natural 
terrain  rather  than  survey  lines  and  virtually  all 
have  a  dirt  and  rock  surface  with  no  imported 
surfacing  materials  applied.  The  existing 
western  site  access  route  is  quite  rough  and 
generally  limited  to  four-wheel  drive  vehicles 
and  dry  weather  conditions. 

Traffic  count  data  for  the  past  ten  years  are 
inconsistent,  showing  traffic  increasing  in  some 
years  and  decreasing  in  others.  Interstate  80 
traffic  levels  in  the  vicinity  were  highly  variable 
but  generally  increased  at  an  average  of 
approximately  2.0  percent  per  year  from  1990 
to  1994,  ranging  from  5,075  to  5,490  vehicles 
per  day  (vpd)  (NDOT  1995).  State  Route  306 
traffic  just  south  of  Interstate  80  was  also  erratic 
from  1990  through  1994,  ranging  from  265  vpd 
to  365  vpd,  increasing  8.3  percent  in  1994  to 
365  vpd  (NDOT  1995).  In  general,  traffic  levels 


around  the  area  appear  to  rise  and  fall  with 
mineral  development  activity.  Such  effects  may 
be  highly  localized  for  a  road  like  State  Route 
306,  but  for  Interstate  80  and  streets  in  larger 
communities  like  Battle  Mountain,  Carlin,  and 
Elko  follow  general  regional  trends. 

Current  traffic  volumes  are  well  below  capacity 
on  all  major  highways  in  the  Study  Area  as 
indicated  by  Table  3-38.  All  major  highways 
are  operating  at  "A"  levels  of  service,  indicating 
traffic  flows  freely  with  no  consistent  delays, 
impediments,  or  congestion. 

Streets  in  the  communities  of  Battle  Mountain, 
Carlin,  and  Elko  generally  have  sufficient 
capacity  to  accommodate  current  traffic  with 
only  a  few  minor  trouble  spots.  Elko,  having 
experienced  dramatic  growth  in  recent  years, 
has  built  connector  loop  streets  and  a  third 
Humboldt  River  bridge,  widened  and  improved 
streets,  and  installed  new  traffic  signals  to  better 
handle  associated  traffic  increases.  While  overall 
traffic  levels  have  continued  to  increase,  the 
system  now  affords  drivers  more  options  and 
traffic  flows  more  efficiently.  Increasing  traffic 
levels,  however,  persist  with  continued  growth 
in  the  area.  Additional  arterial  and  loop  roads 
may  be  added  to  the  street  system  to  further 
alleviate  congestion  if  future  development 
warrants,  but  most  potential  development  areas 
are  located  north  of  town  where  traffic  flow 
constraints  are  minimal  (Moss,  1995). 

Carlin  has  no  substantive  traffic  problems  at 
present.  Some  growth  has  occurred  in  Carlin, 
but  not  on  the  scale  Elko  has  experienced. 
Traffic  levels  have  increased  notably  in  the  past 
4  to  10  years.  Even  where  traffic  counts  have 
doubled,  however,  they  remain  well  below 
capacity.  Old  U.S.  40,  for  example,  carries 
fewer  than  1,000  vehicles  per  day  (NDOT, 
1992). 

Battle  Mountain  streets  are  in  fair  to  excellent 
condition  and  no  traffic  problem  areas  have 
been  identified.  A  by-pass  loop  was  recently 
completed  to  route  hazardous  materials  traffic 
around  the  community  and  a  new  Interstate  80 
interchange  provides  direct  access  from  the 
highway  to  the  central  part  of  town. 
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TABLE  3-38 

MAJOR  HIGHWAY  TRAFFIC  VOLUMES  -  1994 

1994  AVERAGE  DAILY 

1994  PEAK 
HOUR  TRAFFIC  ,6) 

ROADWAY 

DESIGN  CAPACITY 

(vehicles  per  day)  m121 

TRAFFIC  (ADT)  (3M) 

1-80 

• 

Carlin  -  306 
Interchange 

35,000 

Station  56       5,810 

407 

• 

305  Interchange  - 
Battle  Mountain 

35,000 

Station  9         5,490 

384 

ROUTE  306 

• 

1-80  Beowawe 

7,900 

Station  11        365 

40 

ROUTE 

305 

• 

South  of  Battle 
Mountain 

7,900 

Station  17  l5)  2,440 

171 

Notes: 

111  Kaiser  1992 

121  To  maintain  existing  level  of  service  "C" 

<3)  Manning  1995 

(4)  Counts  represent  aggregate  of  both  directions 

151  Each  county  has  duplicate  station  numbers.    Station  17  on  Route  305  is  in 

,6)  Lawson,  Manning  1995 

Lander  County. 

Source: 

Nevada  Department  of 

Transportation: 

3.13.2  Commercial  Transportation 

Local  public  transportation  is  generally  limited 
in  the  Study  Area.  Interstate  bus  service  is 
provided  by  Greyhound  Bus  Lines  with  three 
eastbound  and  three  westbound  trips  each  day 
stopping  in  Battle  Mountain,  Carlin,  and  Elko. 
There  is  passenger  rail  service  available  via 
Amtrak  with  scheduled  stops  in  Elko.  Elko  also 
has  the  nearest  airport  with  scheduled 
commercial  air  service. 

Skywest  Airlines  and  Casino  Express  provide  9 
flights  daily  to  regional  airports  at  Salt  Lake 
City  and  Reno  and  to  other  Nevada  locations. 
Battle  Mountain  has  a  general  aviation  airport 
with  two  runways,  one  7,200  feet  long  and 
lighted  for  night  use.  A  new  terminal  and 
additional  services  are  planned  in  anticipation 
of  future  growth.  Both  the  Elko  and  Battle 
Mountain  airports  have  full  service  fixed-base 
operators  and  charter  service  is  available. 


Both  the  Union  Pacific  and  Southern  Pacific 
railroads  provide  freight  rail  service  within  the 
Study  Area.  Union  Pacific  trains  stop  every 
other  day  at  Battle  Mountain,  Elko,  and 
Winnemucca.  About  14  Southern  Pacific  trains 
pass  through  the  Study  Area  daily,  stopping  at 
Carlin  for  crew  changes  and  freight  transfer  as 
needed. 

3.14      AIR  QUALITY 

3.14.1  Regional  Environment 

The  Project  Area  is  located  in  the  Shoshone 
Mountains,  which  separate  the  Whirlwind 
Valley  Air  Basin  on  the  east  from  the  Lower 
Reese  River  Valley  Air  Basin  on  the  west.  The 
Project  Area  lies  mostly  on  the  eastern  slopes 
of  the  mountains,  and  therefore  falls  within  the 
Whirlwind  Valley  Air  Basin.  Most  potential  air 
pollution  sources  associated  with  the  mine 
would   be   located   within    this   basin.      The 
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western  portion  of  the  Project  Area,  however, 
extends  over  the  crest  of  the  Shoshone  Range 
into  the  Lower  Reese  River  Air  Basin.  A  small 
fraction  of  the  mining  activity  would  occur  to 
the  west  of  the  ridge  and  therefore  would 
impact  the  Reese  River  Basin. 

The  CEA  for  air  quality  extends  to  a  maximum 
radius  of  4.3  miles  from  the  crusher  and  is 
defined  by  the  maximum  24-hour  particulate 
de-minimis  impact  limit  of  5  micrograms  per 
cubic  meter  (/*g/m3),  which  is  a  standard  EPA 
definition  of  negligible  impact  levels  (40  CFR 
51.165(b)(2)).  This  area  extends  from  just  west 
of  the  geothermal  plant  to  approximately  1.3 
miles  west  of  the  ridge,  and  south  from  the 
east-west  ridge  defining  the  north  boundary  of 
the  Whirlwind  Valley  approximately  5.4  miles 
kilometers  within  the  Whirlwind  Valley  Air 
Basin.  Climatology  and  air  quality,  as  discussed 
in  the  following  sections,  are  referenced  to  this 
CEA. 

Existing  air  quality  meets  applicable  air  quality 
standards  within  the  affected  basins.  There  are 
few  sources  of  gaseous  air  pollutants  and  all 
have  very  limited  emission  volumes.  Sources  of 
particulate  matter  consist  of  natural  fugitive 
dust,  which  is  caused  by  wind  erosion  in  the 
dry  climate  during  periods  of  strong  wind,  and 
dust  from  mining  and  related  activities. 
Because  man-made  sources,  including  Interstate 
80  and  mining  activities,  are  widely  dispersed 
and  contribute  relatively  small  quantities  of 
pollution,  they  do  not  have  large  impacts  on  air 
quality  in  the  region. 

Air  quality  degradation  may  occur  in  the  area 
under  two  very  different  situations.  When 
wind  speeds  are  high  due  to  summer  convective 
storms  or  large-scale  weather  disturbances, 
significant  amounts  of  wind-blown  dust  can 
produce  high  particulate  matter  concentrations 
locally  for  short  time  periods.  When  wind 
speeds  are  very  low  and  the  atmosphere  is 
stable  because  of  nighttime  cooling  (inversion 
conditions)  local  pollutant  concentrations  can 
increase  near  emission  sources  because  of  poor 
dispersion.  Air  pollutant  concentrations  are, 
however,  generally  low  throughout  the 
airsheds,  with  higher  values  restricted  to  the 


immediate  vicinity  of  sources  and  temporary 
periods  of  poor  dispersion. 

3.14.2  Regional  Climatic  Conditions 

The  Project  Area  is  located  in  the  Great  Basin, 
which  covers  most  of  Nevada  and  western 
Utah,  and  portions  of  eastern  California  and 
southeastern  Oregon.  North-south  oriented 
mountain  ranges  separated  by  valleys  or  basins 
physically  characterize  this  province,  and  its 
general  climatic  classification  is  semiarid,  having 
cold  winters  and  warm  summers.  Climatic  data 
from  a  recording  station  in  Beowawe  are 
summarized  in  Table  3-4. 

The  climatic  regime  in  the  Study  Area  is 
characterized  by  clear  skies  70  percent  of 
daylight  hours  and  corresponding  large  average 
diurnal  temperature  shifts  (33°F  at  Battle 
Mountain).  The  abundant  sunlight  contributes 
to  high  daytime  temperatures  in  summer,  while 
the  clear  nights  allow  radiational  cooling  that 
results  in  cold  nighttime  temperatures.  This 
cooling  causes  strong  temperature  inversions  to 
form  near  the  ground.  Strong  daytime  heating 
in  summer  often  causes  strong  convection  and 
"dust  devils".  Spring,  which  is  the  transition 
between  winter  cyclone  passages  and  summer 
heating,  is  often  accompanied  by  strong 
pressure  gradients  and  wind  storms. 

The  annual  average  or  prevailing  wind  direction 
in  the  site  area  is  from  the  west.  The  windiest 
months  are  in  spring,  when  the  wind  direction 
at  Winnemucca  shifts  from  south  to  west. 
Localized  air  movements  are  strongly 
influenced  by  local  topography. 

3.14.3  Air      Quality      Standards      and 
Regulations 

Air  emissions  are  subject  to  Federal  and  State 
laws  and  regulations  as  implemented  through 
provisions  of  the  Federal  Clean  Air  Act  of 
1970,  as  amended  in  1977  and  1990.  Region  DC 
of  the  EPA  in  San  Francisco,  California,  has 
general  jurisdiction  over  Nevada.  The  NDEP 
Bureau  of  Air  Quality  is  responsible  for 
enforcing  State  air  pollution  regulations. 
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The  National  Ambient  Air  Quality  Standards 
(NAAQS),  are  based  upon  health-related 
exposure  levels.  The  NAAQS  are  legal  limits 
on  the  allowable  ambient  levels  of  air  pollution 
that  specify  maximum  allowable  concentrations 
of  criteria  pollutants  in  the  atmosphere. 
NAAQS  are  established  for  the  following 
pollutants: 

•  Nitrogen  dioxide  (N02) 

•  Sulfur  dioxide  (S02) 

•  Carbon  monoxide  (CO) 

•  Particulate  matter  less  than  10  microns  in 
diameter  (PM10) 

•  Ozone  (03) 

•  Lead  (Pb) 

Under  the  Clean  Air  Act,  State  and  local 
authorities  are  given  primary  responsibility  for 
assuring  that  their  respective  regions  are  in 
attainment  of,  or  have  a  verifiable  plan  to 
attain,  the  NAAQS.  This  provision  also  gives 
state  and  local  agencies  authority  to  promulgate 
the  more  stringent  ambient  air  quality  standards 
if  necessary.  The  State  of  Nevada  has  authority 
to  enforce  the  Federal  ambient  standards. 

The  primary  standards  reflect  levels  of  air 
quality  deemed  necessary  to  protect  the  public 
health  and  include  an  adequate  margin  of  safety. 
Areas  found  to  be  in  violation  of  the  primary 
standards  are  termed  "nonattainment  areas". 

Nevada  also  regulates  emissions  from  various 
types  of  sources,  such  as  fuel-burning 
equipment,  toxic  sources,  and  sources  of 
fugitive  dust.  Section  445B.341  of  the  Nevada 
air  regulations  requires  that  if,  without 
cc  .:rols,  a  source  emits  at  least  1  pound  per 
hour  of  any  hazardous  air  pollutant  or  toxic  air 
contaminant,  but  less  than  10  tons  per  year 
(TPY)  of  any  single  pollutant  or  25  TPY  of  any 
combination  of  pollutants,  a  Nevada  Best 
Available  Control  Technology  (BACT)  analysis 
must  be  conducted  and  BACT  must  be  applied 
to  the  source.  Because  the  dore  furnace  would 
emit  approximately  2  lb/hour  of  mercury, 
BACT  is  required  for  mercury  emissions. 
Application  of  BACT  would  result  in  a  control 
efficiency  of  90  percent  for  potential  mercury 
emissions.  Applicable  Federal  and  State  air 
quality  standards  are  summarized  by  Table  3-39. 


Under  the  provisions  of  the  approved  NDEP 
Air  Quality  Permit  to  Construct/Operate  for 
the  Mule  Canyon  Mine,  SFPGC  will  comply 
with  all  applicable  air  emission  standards  and 
requirements. 

An  attainment  designation  means  that  the 
standard  for  that  pollutant  has  not  been 
violated  in  the  specific  area.  A  nonattainment 
designation  means  that  the  pollutant 
concentration  in  a  particular  area  exceeded  the 
standard  established  for  that  pollutant  at  least 
once  in  the  last  three  years.  A  district  with  a 
nonattainment  designation  is  required  to 
develop  plans  for  attaining  and  maintaining  the 
standards  for  each  nonattainment  pollutant  or 
its  precursors. 

The  Mule  Canyon  Project  impact  region,  as 
defined  by  particulate  matter  de  minimis  levels, 
is  primarily  in  the  Whirlwind  Basin  but  extends 
over  the  ridge  into  the  Lower  Reese  River  air 
basin  by  up  to  two  kilometers.  The  Whirlwind 
Valley  portion  of  this  impact  area  is  designated 
as  attainment  or  unclassifiable  for  all  regulated 
criteria  pollutants.  However,  the  Lower  Reese 
River  Valley  is  still  designated  by  the  EPA  as 
nonattainment  for  total  suspended  particulates 
(TSP),  a  particulate  size  range  no  longer 
regulated  either  on  the  state  or  Federal  level. 
EPA  provided  Nevada  a  procedure  for 
redesignating  to  attainment  in  1992  and  Nevada 
responded  with  the  appropriate  documents  in 
that  same  year.  The  nonattainment  designation 
is  an  artifact  of  an  old  standard,  and  it  is  treated 
by  both  EPA  and  Nevada  as  an  area  in 
attainment  of  the  present  PM10  standard. 

In  addition  to  ambient  concentration  standards, 
the  Federal  and  State  regulations  limit  emissions 
from  specific  types  of  sources  through 
emissions  standards  called  New  Source 
Performance  Standards  (NSPS).  Emissions  from 
the  Mule  Canyon  project  would  be  limited  by 
two  subparts  of  the  NSPS  regulations:  subpart 
LL,  Metallic  Mineral  Processing,  which  will 
limit  PM10  emissions  from  the  conveyor 
transfer  points  to  10  percent  opacity  and 
Subpart  000,  Nonmetallic  Mineral  Processing, 
which  will  limit  PM10  emissions  from  the 
limestone  processing  circuit  to  15  percent 
opacity. 
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BLE  3-39 

TA 

NATIONAL  AND  NEVADA  AMBIENT  AIR  QUALITY  STANDARDS  (//G/M3) 

Nevada 

National 

Pollutant 

Averaging  Time 

Ozone 

1  hour 

235 

235 

Carbon  Monoxide 
(below  5000  feet) 
(above  5000  feet) 

8  hours 
8  hours 
1  hour 

10,000 
6,670 
40,000 

10,000 
10,000 
40,000 

Nitrogen  Dioxide 

Annual 

100 

100 

Sulfur  Dioxide 

Annual 
24  hours 
3  hours 

80 
365 
1,300 

80 
365 

1,300 

Particulate  Matter  (PM10) 

Annual 
24  hours 

50 
150 

50 
150 

Lead 

Quarterly 

1.5 

1.5 

Hydrogen  Sulfide 

1  hour 

112 

None 

Note:        Standards  for  time  periods  of  one,  three,  and  24  hours  are  not  to  be 

exceeded  more  than  once  per  year.   The  standards  for  Sulfur  Dioxide  are 
secondary  standards. 

3.14.4        Existing  Emission  Sources  and 
Air  Quality 

Existing  air  quality  in  the  Study  Area  meets 
applicable  air  quality  standards  due  to  its  rural 
location,  well  away  from  residential  and 
industrial  sources  of  air  emissions.  The 
principal  pollutant  in  this  region  is  dust,  which 
is  of  natural  origin.  Hydrogen  sulfide  (H2S), 
which  would  not  be  emitted  by  the  mine  in 
significant  quantities,  is  emitted  from  the 
nearby  geothermal  plant.  This  plant  injects  its 
spent  water  back  into  the  ground  and  therefore 
does  not  release  the  associated  hydrogen  sulfide 
as  a  process  exhaust,  but  does  have  fugitive 
emissions  which  may  occasionally  drift  into  the 
mine's  region  of  influence.  The  nearest 
industrial  facility  with  substantial  combustion 
emissions  is  the  Valmy  Power  Plant, 
approximately  30  miles  to  the  northwest,  and 
the  nearest  town  with  substantial  traffic 
emissions  (i.e.,  with  a  population  greater  than 
50,000)  is  Reno,  approximately  220  miles  to  the 
west-southwest.  Other  mining  activities  are 
outside  of  the  CEA  and  so  have  negligible  effect 
on  baseline  air  quality  in  the  Project  Area. 

The  principal  source  of  particulates  is  natural 
wind-blown  dust,  typical  of  any  dry  climate. 


The  particulates  are  composed  of  crustal 
material  and  some  biological  material  such  as 
pollen  from  the  sparse  vegetation.  The 
background  particulate  matter  concentrations 
were  measured  on-site  by  Gold  Fields  between 
March  1992  and  February  1993  (ASI,  1993). 
Particulate  data  concentrations  for  this  period 
represented  in  Table  3-40.  The  maximum  24- 
hour  PMjo  concentration  for  this  period  was  83 
Hg/m3  on  August  22,  1992.  The  arithmetic 
average  for  the  period  was  12.4  Mg/m\  with  a 
range  of  concentrations  from  2  to  83  /xg/m3. 
All  measured  concentrations  are  far  below  the 
applicable  ambient  air  quality  standards  of  50 
Mg/m3  (annual)  and  150  /xg/m3  (24-hour).  Lead 
concentrations  for  particulates  would  be  at 
natural  background  levels. 

Because  there  is  no  industry  nearby  with 
substantial  combustion  emissions  and  only 
insignificant  vehicle  traffic  in  the  area,  criteria 
gas  pollutants  (carbon  monoxide,  sulfur  dioxide 
and  nitrogen  oxides)  will  exist  in  negligible 
concentrations,  essentially  at  natural 
background  levels.  Ozone  concentrations  will 
also  be  at  natural  background  levels,  although 
these  will  not  be  negligible. 
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PAR 

TABLE 
TICUL 
CANY 

E3-40 
ME  DATA 
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3N  STi 

UTION 

(MAnun   193^  -  rtonuMm    isajj 

1992 

1993 

Day 

Mar 

Apr 

May 

Jun 

Jul 

Aug 

Sep 

Oct 

Nov 

Dec 

Jan 

Feb 

1 

7 

4 

2 

- 

3 

3 

- 

3 

20 

8 

4 

- 

23 

5 

- 

24 

34 

- 

- 

- 

6 

- 

13 

29 

- 

- 

- 

4 

7 

4 

- 

3 

8 

5 

*  * 

9 

11 

*  * 

10 

17 

11 

- 

- 

.. 

24 

- 

12 

15 

12 

3 

13 

6 

.. 

14 

- 

3 

*  * 

15 
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19 

4 

2 

20 

- 

- 

- 

*  « 

2 

21 

10 

24 

22 

38 

- 

23 

*  * 

16 

24 

*  . 

20 

** 

25 

8 

2 

26 

- 

- 

- 

♦  * 

2 

27 

- 

- 

- 

9 

7 

28 

14 

- 

29 

22 

20 

30 

*  * 

18 

- 

31              |     5     |     -     |     -     |     -     |     -     |     -     |     -     |     - 

■ 

- 

,4      | 

Arithmetic  mean        6         11        20        23        24        21         13        13 
Maximum                     8          15        29        24        34        38        20        24 
Number  of  obs.          6           3525554 

Annual  arithmetic  average  =  12.4 

Number  of  observations   =  49 

**  indicates  invalid  or  missing  data 

4 
5 
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3 
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14           4 
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The  geothermal  plant  to  the  east  presently 
generates  measurable  amounts  of  hydrogen 
sulfide.  Because  emissions  of  H2S  from  this 
source  are  not  process  emissions,  but  are 
fugitive  emissions  from  leakages  at  the  facility, 
the  emissions  and  impacts  are  not  quantifiable. 

The  plant's  permit  requires  ambient  impacts 
from  the  plant's  emissions  to  be  less  than  112 
/xg/m3  and  the  concentrations  within  the  mine 
region  of  influence  would  therefore  be  no 
higher  than  this  value  and  are  expected  to  be 
much  lower  because  of  the  distance  from  the 
plant. 

Hazardous  air  pollutants  are  regulated  both  on 
the  State  and  Federal  level  through  minimum 
control  requirements.  There  is  no  known 
source  of  hazardous  pollutants  that  might 
influence  the  concentrations  within  the  project 
area;  thus  the  concentrations  are  expected  to  be 
at  natural  background  levels  (negligible). 

3.14.5  Proposed  Emission  Sources 

The  area  of  concern  relative  to  potential  mine 
related  air  quality  impacts  is  the  area  within 
which  air  emissions  resulting  from  mine 
activities  can  have  an  effect,  either  by 
themselves  or  in  conjunction  with  other  source 
impacts,  on  the  environment.  Outside  of  this 
area,  regardless  of  impacts  from  existing  or 
proposed  sources,  the  impacts  from  the  Mule 
Canyon  Project  would  have  no  effect.  This 
area  is  defined  by  a  radius  of  approximately  4.3 
miles  from  the  mill  building.  There  are  no 
existing  or  proposed  sources  besides  Mule 
Canyon  within  this  area  of  impact. 
Furthermore,  there  are  no  sources  close  enough 
to  the  project  site  that  could  have  more  than  a 
negligible  impact  on  baseline  concentrations  in 
Mule  Canyon's  region  of  impact. 

3.14.6  Dispersion  Meteorology 

This  section  summarizes  meteorological  and  air 
quality  data  collected  at  the  Mule  Canyon 
Project  Area  for  the  periods  of  August  20,  1991 
through  May  31,  1992,  September  1,  1992 
through  February  28,  1993,  and  January  1,  1994 
through  December  31,  1994  and  reported  in  the 


quarterly  meteorological  and  air  quality  reports 
(ASI,  1992  and  1993),  and  in  the  SFPGC  Air 
Emission  Permit  Application  (SFPGC,  1995). 
The  purpose  of  the  on-site  monitoring  was  to 
define  local  dispersion  meteorology  and  baseline 
PMio  particulate  concentrations. 

Although  four  years  of  data  does  not  define  site 
climatology,  these  four  years  of  data  are  more 
representative  of  the  site  than  longer  data 
records  from  most  nearby  locations.  The 
exception  is  the  nearby  Beowawe  station,  10 
miles  to  the  east,  also  in  the  Whirlwind  Valley. 
The  Beowawe  temperature  and  precipitation 
data  are  presented  in  Table  3-4. 

Winds 

Winds  measured  at  Mule  Canyon  from 
September  1991  through  September  1995  are 
summarized  in  Tables  3-41,  3-42,  and  3-43. 
Table  3-41  and  Figure  3-23,  show  the 
distribution  of  winds  by  direction  and  speed  for 
the  period.  The  mean  wind  speed  is  6.9  mph 
and  the  winds  generally  originate  from  the  west 
or  northwest.  Calm  winds  (winds  with  speeds 
less  than  1.15  mph)  account  for  0.2  percent  of 
the  total  winds  and  60.8  percent  of  the  wind 
speeds  are  below  6.7  mph.  Wind  speeds  greater 
than  15.7  mph  occur  6.0  percent  of  the  time. 

Table  3-42  shows  a  frequency  distribution  of 
winds  by  direction  and  stability  class.  Daytime 
low-speed  winds,  categorized  as  unstable  (high 
dispersion  potential  winds)  are  indicated  by  the 
frequency  of  stability  classes  A,  B,  and  C. 
Nighttime  low-speed  winds  categorized  as  stable 
(low  dispersion  potential  winds),  are  indicated 
by  the  frequency  of  stability  classes  E  and  F. 
The  D  stability  class  is  a  mixture  of  daytime 
and  nighttime  winds,  generally  at  higher  speeds. 
Stability  classes  A,  B,  and  C  account  for  33 
percent  of  the  winds  and  generally  reflect  winds 
predominately  from  the  ENE  through  ESE 
directions. 
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August   1991    -    May    1992 
September    1992    -    February    1993 
January    1994    -    December    1994 


CALM    WINDS    .70% 


WIND  SPEED  CLASS  BOUNDARIES 
(Knots) 


NOTES' 


DIAGRAM    OF    THE    FREQUENCY    OF 
OCCURRENCE    FOR   EACH    WIND 
DIRECTION.      WIND    DIRECTION 
FROM    WHICH    THE    WIND    IS    BLOWING. 

Example    -    Wind   Is   Blowing    From    The    North 
6.7   Percent   OF   The   Time. 


Source:    ASI,    1995 
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TABLE  3-41 
FREQUENCY  OF  WINDS  BY  DIRECTION  AND  SPEED 

Mill  P  rAMVniVI   «TATir»M 

SEPTEMBER  1991  -AUGUST  1995 

Direction 

.5<1.5 

1.5<3 

3<5 

speea  i 
5<7 

*iass  intervi 
7<10 

)IS 

>10 

All 

Mean  Speed 

N 

1.7 

2.3 

1.4 

0.8 

0.3 

0.0 

6.5 

3.0 

NNE 

1.6 

1.8 

0.9 

0.2 

0.0 

0.0 
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1.0 
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7.9 
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1.0 

99.8 

3.1 

Notes: 

Calm  (less  than  0.447  m/s)  =  0.2% 

Period  mean  wind  speed   =  3.1  m/s 

Percent  occurrence  for  stability  class  -  100.0% 

Data  presented  as  direction  wind  is  from. 

The  D  stability  winds,  which  constitute 
approximately  28  percent  of  the  winds 
predominate  from  the  W  through  WNW 
directions.  The  stable  classes  (classes  E  and  F) 
predominate  from  the  WNW  through  NW  and 
make  up  39  percent  of  the  winds.  Table  3-43 
shows  an  average  frequency  distribution  of 
winds  by  speed  during  each  month  of  the 
period  from  September  1991  through  February 
1995.  The  purpose  of  this  table  is  to  show  the 
percentage  of  high  wind  speeds  which  can  have 
a  pronounced  effect  on  the  natural  generation 
of  airborne  dust.  The  wind  speed  data  are 
collected  in  a  frequency  distribution  starting 
with  speeds  less  than  10  mph  and  incrementing 


every  3  mph  up  to  34  mph.  The  data  show 
that  79.0  percent  of  the  winds  tend  to  be  10 
mph  or  below  in  speed  and  only  3.3  percent  of 
the  winds  are  above  19  mph.  The  maximum 
recorded  gust  was  60  mph. 

Monthly  temperature  means  and  extremes  for 
the  period  from  September  1991  through 
September  1995  were  previously  presented  in 
Table  3-5.  The  average  maximum  temperature 
for  the  period  was  76.1°F,  and  the  average 
minimum  temperature  was  31.6°F.  The 
average  temperature  for  the  period  was  51.2°F. 
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TABLE  3-42 
FREQUENCY  OF  WINDS  BY  DIRECTION  AND  STABILITY 

MULE  CANYON  STATION 
SEPTEMBER  1991  -AUGUST  1995 

Direction 

Stability  Class 
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0.3 

0.4 

0.7 
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0.3 

0.3 

0.6 
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0.9 
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7.0 

8.2 

27.8 

9.1 

29.7 

99.8 

Monthly  relative  humidity  means  for  the  period 
from  September  1991  through  September  1995 
are  presented  in  Table  3-5.  The  average  relative 
humidity  for  the  period  was  47  percent. 
Relative  humidity  ranged  from  a  minimum 
value  of  less  than  12  percent  to  maximum 
saturation  (i.e.,  greater  than  95  percent). 

Saturated  air  occurs  when  fog  or  mist  exists. 
Minimum  relative  humidity  of  12  percent 
occurred  at  least  once  during  this  period  in  each 
of  the  months  from  April  through  October; 
saturated  air  occurred  at  least  once  during  this 
period  in  every  month  except  July  and  August. 


3.15      VISUAL  RESOURCES 

For  visual  resources  the  Study  Area  is  the  same 
as  the  CEA  and  includes  those  areas  visible 
from  selected  Viewpoints  as  shown  on  Figure  3- 
24. 

The  characterizations  of  aesthetic  conditions 
and  values  presented  in  this  section  are  based 
on  information  obtained  from  previous  studies 
(ESI,  1992),  site  reconnaissance,  photographic 
documentation,  and  relevant  visual  impact 
management  guidelines. 
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3.15.1  Regional  Environment 

The  site  is  located  in  the  Shoshone  Mountains 
between  Whirlwind  Valley  and  the  Lower 
Reese  River  Valley.  The  project  lies  mostly  on 
the  eastern  slopes  of  the  mountains  and  would 
therefore  be  more  visible  from  the  east, 
although  portions  of  the  project  which  lie  on 
the  crest  of  the  range  would  also  be  marginally 
visible  from  the  west.  Line,  color  and  texture 
of  the  region  demonstrate  subtle  variations 
quite  unique  to  the  Basin  and  Range  province 
landscapes  of  Nevada.  Distal  views  are  patchy 
in  nature  because  shrub  vegetation  is 
interspersed  with  grass  dominated  areas,  all  in 
association  with  the  occasional  dark  lines  of 
basalt  outcrops  and  incised  canyons. 

3.15.2  Local  Visual  Conditions 

Views  of  the  Project  Area  from  the  west  (Reese 
River  Valley)  and  the  east  (Whirlwind  and 
Crescent  Valleys)  are  dominated  by  the 
northern  Shoshone  Mountains.  Existing 
manmade  features  include  powerlines,  buildings, 
farm  fields  and  structures  on  the  valley  floors, 
several  dirt  roads  that  traverse  the  mountain 
flanks,  a  geothermal  plant  and  appurtenances, 
and  radio  towers  on  the  mountain  ridges. 

Existing  relatively  significant  mining  operations 
visible  in  the  area  include  the  Argenta  barite 
operation  at  the  north  end  of  the  Shoshone 
Mountains,  mining  occurring  on  the  northern 
and  eastern  flanks  of  Battle  Mountain,  and 
inactive  quarrying  operations  located  at  the 
southern  end  of  the  Sheep  Creek  Range.  From 
the  east,  the  salt  flats  and  the  trees  on  the  floor 
of  Whirlwind  Valley  provide  variation  in  color 
and  texture. 

The  closest  residential  communities  to  the 
Project  Area  are  Battle  Mountain,  Crescent 
Valley,  and  Beowawe.  The  site  is  not  readily 
visible  from  Battle  Mountain  (approximately  15 
miles  away)  and  Crescent  Valley  (approximately 
20  miles  away)  due  to  both  distance  and 
intervening  topographic  features.  The  Town  of 
Beowawe  is  approximately  10  miles  away  and 
the  site  is  visible  from  Beowawe  although  many 
of  the  proposed  development  features  would  be 


partially  or  fully  hidden  from  view  from 
Beowawe  by  intervening  topographic  features. 

The  major  portion  of  the  Project  Area  and 
most  of  the  proposed  development  features 
would  be  directly  visible  from  Viewpoint  3 
(located  on  State  Route  306  approximately  0.5 
mile  north  of  Beowawe  and  approximately  10 
miles  from  the  Project  Area)  and  from 
Viewpoint  2  (located  on  Interstate  80 
approximately  9  miles  southeast  of  the  Dunphy 
Junction  and  approximately  15.5  miles  from  the 
Project  Area).  The  western  portion  of  the 
Project  Area  and  associated  development 
features  would  be  visible  from  Viewpoint  1 
(located  on  Interstate  80  approximately  5  miles 
east  of  Battle  Mountain  and  approximately  10 
miles  from  the  Project  Area).  The  relationship 
between  the  Project  Area  and  the  selected 
Viewpoints  is  illustrated  by  Figure  3-24. 

3.15.3  Visual  Standards  and  Regulations 

The  BLM  addresses  visual  impacts  through  a 
visual  management  system  based  on  ratings  of 
the  existing  quality  of  the  visual  environment 
and  the  level  of  allowable  alteration  for  specific 
rating  categories.  The  visual  resource 
management  (VRM)  ratings  measure  and 
compare  the  degree  of  form,  line,  color,  and 
texture  contrast  for  both  the  existing  conditions 
and  the  proposed  disturbance.  Based  on  these 
parameters  the  existing  conditions  and 
management  objectives  are  rated  and  defined  as 
a  Class  I,  II,  EI,  or  IV  visual  resource.  The 
following  summarizes  the  BLM  rating 
classifications  (BLM,  1986)  and  objectives: 

Class  I  -  High  visual  quality,  preservation  of  the 
existing  character  of  the  landscape,  allowable 
modifications  include  limited  land  management 
and  any  changes  should  be  minor  and  not 
attract  attention 

Class  II  -  Moderate  to  high  visual  quality,  retain 
existing  character  of  the  landscape,  allowable 
modifications  include  minor  visible  changes 
which  repeat  the  natural  form,  line,  color,  and 
texture  of  the  landscape  but  do  not  attract  the 
attention  of  the  casual  observer 
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Class  HI  -  Moderate  visual  quality,  partially 
retain  existing  character  of  the  landscape, 
allowable  modifications  include  moderate 
changes  which  may  attract  attention  but  do  not 
dominate  the  view,  changes  should  repeat  the 
basic  line,  form,  color,  and  texture  of  the 
landscape 

Class  IV  -  Moderate  to  low  visual  quality, 
provides  for  management  of  activities  involving 
major  modification  of  the  landscape,  changes 
may  dominate  the  view  but  efforts  should  be 
made  to  minimize  visual  impacts  and  repeat  the 
basic  visual  elements  to  the  extent  possible 

The  northern  Shoshone  Mountain  Range  and 
adjacent  lowlands  have  been  designated  by  BLM 
as  a  Class  IV  visual  management  area.  The 
Project  Area  is  not  located  in  the  vicinity  of 
any  designated  Wilderness  or  Wilderness  Study 
Areas  (refer  to  Section  3.1)  so  the  specific  visual 
management  considerations  which  relate  to 
these  areas  are  not  applicable. 

3.15.4  Visual  Assessment 

Baseline  visual  conditions  for  the  Study  Area 
have  been  established  through  photographic 
documentation  and  a  visual  contrast  analysis 
which  considered  both  existing  conditions  and 
the  disturbance  configuration  for  both 
maximum  operational  disturbance  and  the 
reclaimed  configuration  (ESI,  1992).  The  1992 
visual  analysis  evaluated  the  same  types  of 
disturbance  as  would  occur  under  the  Proposed 
Action  and  alternatives.  The  proposed 
disturbance  area,  however,  is  smaller  than  the 
area  considered  in  the  1992  analysis.  The 
original  contrast  analysis  remains  applicable 
because  the  resulting  contrast  ratings  were  well 
within  allowable  ranges  for  the  existing  Class 
rV  designation  for  this  area  and  the  present 
design  would  be  less  visually  obtrusive  that  the 
1992  design. 

Photographic  documentation  of  both  existing 
visual  conditions  and  the  post-reclamation 
appearance  of  mine  disturbance  areas  is 
presented  in  Section  4.13,  Aesthetics. 


3.16       LAND  USE  AND  RECREATION 

For  evaluation  of  land  use  and  recreation 
resources,  the  Study  Area  includes  the  Project 
Area  and  other  lands  which  are  related  by 
common  land  use  applications.  The  CEA 
encompasses  the  Study  Area  and  includes  the 
Shoshone-Eureka  and  Elko  Resource  Areas,  and 
the  eastern  portion  of  the  Winnemucca  District, 
as  designated  and  managed  by  the  BLM.  Both 
the  Study  Area  and  CEA  are  shown  on  Figure 
3-25. 

The  characterizations  of  land  use  and  recreation 
presented  in  this  section  are  based  on 
information  obtained  from  published  studies  of 
this  area;  BLM  Resource  Management  Plans 
(RMP),  County  Master  Plans,  and  contacts  with 
BLM,  County,  and  USFS  personnel. 

3.16.1  Regional  Land  Use  Patterns 

The  regional  land  use  setting  for  the  Project 
and  Study  Areas  is  dominated  by  the  BLM 
Shoshone-Eureka  and  Elko  Resource  Areas,  and 
the  eastern  portion  of  the  Winnemucca  District 
which  comprise  portions  of  Lander,  Elko, 
Eureka,  Pershing,  and  Humboldt  counties.  The 
Project  Area,  where  most  of  the  direct  project 
related  impacts  would  occur  is  located  within 
the  Shoshone-Eureka  Resource  Area, 
administered  by  the  Battle  Mountain  District 
BLM.  Some  direct  project  impacts  associated 
with  the  water  supply  wellfield  and  alternative 
access  routes  as  well  as  indirect  and  cumulative 
land  use  impacts  related  to  potential  increases 
in  population  would  occur  in  the  Elko-Carlin 
vicinity,  which  is  within  the  Elko  Resource 
Area,  administered  by  the  Elko  District  BLM 
and  in  areas  to  the  west  which  are  administered 
by  the  Winnemucca  District  BLM.  The 
Shoshone-Eureka  Resource  Area  is  in  the 
central  and  southern  portions  of  Lander  and 
Eureka  counties  and  northern  Nye  County. 

The  Resource  Area  covers  a  total  of 
approximately  5.7  million  acres,  of  which 
approximately  4.3  million  acres  (75  percent)  are 
administered  by  the  BLM,  approximately  1 
million  acres  of  Toiyabe  National  Forest  are 
managed  by  the  USFS,  and  about  0.4  million 
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acres  are  in  private  ownership  (BLM,  1983). 
The  public  lands  are  generally  consolidated, 
except  for  a  block  of  land  in  northern  Lander 
County,  including  the  Project  Area,  that 
consists  of  alternating  Federal  and  private 
holdings  ("checkerboard").  Primary  land  uses  in 
the  area  include  wildlife  habitat,  mineral 
exploration  and  mining,  geothermal  energy 
production,  dispersed  recreational  activities,  and 
livestock  grazing  (cattle  and  some  sheep).  Other 
uses  include  utility  corridors  and  woodland 
products  such  as  firewood,  Christmas  trees,  and 
pine  nut  harvest. 

The  Elko  Resource  Area  is  in  the  western 
portion  of  Elko  County  and  the  northern 
portion  of  Lander  and  Eureka  counties.  The 
Resource  Area  contains  a  total  of 
approximately  6  million  acres,  of  which 
approximately  3.1  million  acres  are 
administered  by  the  BLM;  523,000  acres  are 
administered  by  the  USFS;  146,000  acres  are 
administered  by  the  Bureau  of  Indian  Affairs; 
27,000  acres  are  administered  by  the  Bureau  of 
Reclamation;  16,900  acres  are  Native  American 
Lands;  and  the  remaining  2.1  million  acres  are 
private  lands  (BLM,  1985).  The  public  lands 
are  generally  consolidated  except  for  the 
alternating  public-private  lands  in  the  southern 
portion  of  the  Resource  Area  that  extend  into 
the  Shoshone-Eureka  Resource  Area.  Primary 
land  uses  within  the  Elko  Resource  Area 
include  mineral  exploration  and  development, 
recreation,  and  livestock  grazing  (cattle  and 
some  sheep).  Other  uses  include  utility 
corridors,  woodland  products,  such  as  firewood, 
pine  nut  harvest,  Christmas  trees,  and  cedar 
posts. 

The  eastern  portion  of  BLM's  Winnemucca 
District  is  in  the  southeastern  part  of  Humboldt 
and  the  northern  part  of  Pershing  Counties. 
The  portion  of  this  area  within  the  CEA  covers 
approximately  0.9  million  acres,  of  which 
approximately  0.7  million  acres  (80  percent)  are 
administered  by  the  BLM,  with  the  remaining 
0.2  million  acres  being  privately  owned  (BLM, 
1995).  The  public  lands  are  generally 
consolidated,  except  for  a  block  of  alternating 
public  and  private  lands  in  the  southern  portion 
of  Humboldt  County.  Primary  land  uses 
within  the  Winnemucca  District  include 
mineral      exploration      and      development, 


geothermal  energy  production,  livestock 
grazing,  wildlife  management,  recreation,  and 
woodland  products,  such  as  firewood,  cedar 
fenceposts,  and  pine  nut  harvest. 

3.16.2  Land      Use      Planning      and 
Management 

Land  use  plans  and  policies  potentially  affecting 
the  proposed  project  include  the  Shoshone- 
Eureka,  Elko  Resource  Area  RMPs,  the  Lander 
County  Master  Plan,  and  the  Eureka  County 
General  Plan.  Elko,  Humboldt,  and  Pershing 
Counties  will  not  be  directly  affected  by 
development  of  the  proposed  project,  therefore 
land  use  management  issues  in  these  areas  are 
discussed  in  general  terms  both  in  this  section 
and  in  Section  3.12. 

BLM  Land  Use 

The  Shoshone-Eureka  and  Elko  Resource  Areas 
are  managed  in  accordance  with  their  respective 
RMPs.  The  Winnemucca  District  operates 
under  a  Management  Framework  Plan.  The 
purpose  of  the  existing  plans  is  to  maintain  the 
multiple-use  character  of  public  lands  and 
provide  a  balanced  approach  to  resource 
management.  This  includes  protecting  fragile 
and  unique  resource  values  without  overly 
restricting  resource  development.  Some  of  the 
management  objectives,  as  outlined  in  the 
planning  documents  for  each  of  these  areas, 
include  the  following: 

Shoshone-Eureka  Resource  Area 

•  Increase      economic     development      by 
increasing  privately  owned  land 

•  Assure  system  for  utilities  transmission  by 
establishing  utility  corridors 

•  Maintain  and  improve  wildlife  habitat  and 
reduce  habitat  conflicts 

•  Encourage     development      of     mineral 
resources 

•  Reduce  and  prevent  erosion 
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Elko  Resource  Area 

•  Provide  for  mineral  exploration  and 
development 

•  Guide  future  land  tenure  adjustments  based 
on  land  manageability  and  quality  of 
resource  values 

Winnemucca  District 

•  Provide  for  mineral  exploration  and 
development 


in  Eureka,  Beowawe,  and  Crescent  Valley.  The 
plan  also  directs  that  lands  presently  controlled 
by  grazing  agencies  be  defined,  zoned,  and 
maintained  to  permit  optimum  private  uses  in 
accordance  with  the  General  Plan  and 
recommends  that:  1)  Continued  grazing 
privileges  for  the  livestock  industry  are  essential 
and  land  should  not  be  withdrawn  from  grazing 
uses  unless  compensatory  AUMs  are  provided; 
and,  2)  BLM  land  be  made  available  for  private 
purchase  when  the  need  for  such  lands  to 
support  agricultural  and  mining  growth  are 
proven  necessary. 


•  Manage     ongoing    grazing    to    maintain 
productivity  and  minimize  erosion 

•  Maintain  and  improve  wildlife  habitat 

Minerals  exploration  and  development  are 
stated  objectives  of  all  three  planning 
documents,  and  the  proposed  mining  activities 
are  consistent  with  this  land  use. 

County  Plans  and  Policies 

Both  Lander  and  Eureka  Counties  maintain 
land  use  plans  that  promote  appropriate 
resource  development  while  taking  into 
consideration  social  and  economic  concerns  and 
maintaining  a  balance  between  development 
and  preservation  of  the  existing  environment. 

In  Lander  County,  private  lands  in  the  vicinity 
of  the  proposed  project  are  managed  in 
accordance  with  the  Lander  County  Master 
Plan  (1987).  The  Master  Plan  states  "Only 
growth  that  will  result  in  significant  social  and 
economic  benefits  should  be  considered,  while 
discouraging  growth  which  degrades  the 
environment  and  results  in  undesirable  changes 
to  the  identity  and  character  of  the  County." 

In  Eureka  County,  private  lands  are  managed  in 
accordance  with  the  Eureka  County  General 
Plan.  The  goals  of  the  Eureka  County  General 
Plan  include  protecting  farming,  ranching,  and 
mining;  protecting  water  areas,  rangelands, 
mountains,  open  views  etc.  from  development 
that  would  reduce  the  County's  desirability  to 
local  residents;  and  encouraging  modest  growth 


3.16.3  Site  Land  Use  and  Potential 

The  Project  Area  is  within  an  area  managed  by 
the  BLM  and  has  a  checkerboard  pattern  of 
private  and  public  ownership.  County  zoning 
designates  the  Project  Area  and  surrounding 
lands  as  A3  -  Farm,  Forestry,  and  Open  Reserve 
(Lyngar,  1992).  The  Lander  County  Land  Use 
Plan  allows  mining  within  the  A3  zones  and 
does  not  require  a  permit  or  other  specific  land 
use  approvals  for  mining  within  this  zone. 
Registration  for  development  of  a  mine  is 
required,  however,  and  SFPGC  has  fulfilled  this 
requirement. 

The  Project  Area  is  generally  relatively  remote 
open  space,  with  some  use  for  utility 
installations  and  easements  including  a  natural 
gas  pipeline;  a  three  powerlines  and  tie-in;  the 
nearby  geothermal  power  plant;  and  several 
radio  and  other  communication  towers. 

Existing  Federal  Rights-of-Way  for  utility  and 
communications  installations  on  Public  Lands 
within  the  Project  Area  include  the  following: 

•  Right-of-Way  NVN002434  -  Sierra  Pacific 
Power  Company  power  transmission  line 
(T31N,  R47E,  Section  14,  SWWNWW, 
W14SWV0 


•  Right-of-Way  NVN056088  -  Sierra  Pacific 
Power  Company  power  transmission  line 
(T31N,  R47E,  Section  10,  EVi;  Section  14, 
W^WVS;  Section  16,  N'/2) 
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•  Right-of-Way  NVN0064893  -  Sierra  Pacific 
Power  Company  power  transmission  line 
(T31N,  R47E,  Section  14,  N'^NW'/S, 
N'/iNEV*;  Section  16,  SViNWW, 
NEWNEV4,  S'ANE'A) 

•  Right-of-Way  0065084  -  Southwest  Gas 
Corporation  gas  transmission  line  (T31N, 
R47E,  Section  10,  SEVSSEW;  Section  12, 
N'^NE'/s  NEWNWVS,  S'/zNWW) 

•  Right-of-Way  046748  -  Nevada  Bell 
communication  site  (T32N,  R47E,  Section 
32,  NV&NViNE1/*) 

•  Right-of-Way  0057800  -  Bradley 
communication  Services,  Inc. 
Communications  site  (T32N,  R47E,  Section 
32,  NWNVSNEV4) 

The  closest  residences  are  located  near  the  town 
of  Beowawe,  approximately  10  miles  from  the 
eastern  edge  of  the  Project  Area.  The  entire 
area  is  currently  open  to  grazing  and  dispersed 
recreational  use,  in  addition  to  the  ongoing 
mineral  exploration  activities.  The  mine  site 
represents  about  4  percent  of  the  Argenta 
Grazing  Allotment.  With  no  developed 
recreation  areas  in  close  proximity  to  the 
Project  Area,  recreational  use  in  the  area  is 
generally  limited  to  chukar  and  mule  deer 
hunting.  There  are  no  developed  recreational 
areas  in  close  proximity  to  the  Project  Area. 

3.16.4  Developed  Recreation  Resources 

Recreation  opportunities  in  the  Shoshone- 
Eureka  Resource  Area  range  from  dispersed, 
individual  use  of  vast  public  open  spaces  to 
organized,  team  sports  use  of  developed 
municipal  parks  and  facilities.  This  section 
addresses  mainly  outdoor,  developed 
recreational  resources  with  municipal  recreation 
resources  being  addressed  in  Section  3.12. 

The  primary  developed  recreation  areas  in  the 
Shoshone-Eureka  Resource  Area  include 
Hickison  Petroglyphs  Recreation  Site  and  Mill 
Creek  Recreation  Area,  with  Mill  Creek  which 
is  located  about  25  miles  to  the  west,  being  the 
nearest  site  to  the  Project  Area.  Mill  Creek  is 
a  40-acre  campground  maintained  by  the  BLM, 
with  eight  campsites  and  a  stream  with  fishing. 


In  1990,  the  Mill  Creek  Recreation  Area 
averaged  14  cars  per  day  during  the  summer 
months  of  June,  July,  and  August.  The  area  is 
known  as  a  popular  campground  for  residents 
of  Battle  Mountain.  The  Hickison  Petroglyphs 
Site  is  located  about  80  miles  to  the  south  of 
the  Project  Area  and  includes  an  area  of 
approximately  40  acres  with  21  campsites. 
Average  use  of  this  area  during  the  summer  of 
1990  was  28  cars  per  day. 

The  primary  developed  recreation  opportunities 
in  the  Elko  Resource  area  are  reservoirs  which 
are  utilized  for  fishing,  boating,  and  camping. 
The  resource  area  contains  three  developed 
BLM  recreation  areas:  North  Wildhorse 
Recreation  Area,  Wilson  Reservoir,  and 
Zunino/Jiggs  Reservoir.  Table  3-44  describes 
these  recreation  areas.  Other  regional 
recreation  sites  within  the  Elko  Resource  Area 
include  South  Fork  Reservoir,  about  12  miles 
south  of  Elko,  and  Rock  Creek  Reservoir, 
about  30  miles  northwest  of  Carlin.  Other 
recreation  opportunities  range  from  skiing  to 
white-water  rafting.  Recreation  use  within  the 
resource  area  is  almost  evenly  divided  between 
use  by  Elko  County  residents  and  out-of-county 
residents. 

There  are  no  developed  recreation  areas  in  the 
eastern  portion  of  the  Winnemucca  District. 
The  closest  developed  recreation  sites  to  this 
area  are  the  Mill  Creek  Recreation  Area,  the 
USFS  campground  at  Hinkey  Summit  in  the 
Humboldt  National  Forest  approximately  100 
miles  to  the  north,  and  Rye  Patch  Reservoir 
approximately  70  miles  to  the  west.  Most 
public  lands  in  this  area  are  managed  for 
dispersed  recreation  including  upland  game 
hunting,  off-road  vehicle  (ORV)  use,  and 
rockhounding. 

3.16.5  Dispersed  Recreation  Uses 

While  population  related  demand  could  have 
regional  implications,  the  recreation 
opportunities  most  likely  to  be  directly 
influenced  by  the  project  would  be  those  that 
are  either  located  in,  or  that  have  important 
access  through,  the  immediate  project  vicinity. 
Consequently,  the  main  area  of  influence  for 
recreation  analyses  is  the  area  within  three  to 
five  miles  of  the  proposed  Project  Area. 
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TABLE  3-44 
DEVELOPED  RECREATION  SITES  -  ELKO  RESOURCE  AREA 


Recreation  Site 


Size 


Facilities 


Use 


Other 


North  Wildhorse 
Recreation  Area 


210  acres 


Drinking  water,  2  pit-vault 
toilets,  2  group  use  areas, 
19  campsites  (with  picnic 
tables,  BBQ  stoves,  fire 
rings,  RV  pads,  cabanas). 


550/year 


Developed  campground. 
Operated  under 
cooperative  agreement 
with  Nevada  Division  of 
State  Parks. 


Wilson  Reservoir 


5,400  acres 
(includes  800-acre 
reservoir) 


Drinking  water,  4  vault 
toilets,  15-unit 
campground  for  40  RVs, 
boat  ramp,  day  use  area, 
parking.    Additional  health 
and  sanitation  facilities 
added  since  1984 


3,400/year 


Special  Recreation 
Management  Area 
(SRMA) 


Zunino/Jiggs 
Reservoir 


800  acres 
(includes  95-acre 
reservoir) 


Picnic  area,  boat  ramp, 
parking,  1  vault  toilet. 


2,500/yeai 


Utilized  primarily  by 
local  residents. 


Source:    BLM,  1985 


Recreation  resources  evaluated  include 
recreation  opportunities  in  this  immediate  area 
which  relate  primarily  to  dispersed  recreational 
activities. 


however,  there  are  still  adequate  recreational 
opportunities  for  a  larger  population  base 
(Schaffran,  1995). 


The  primary  recreational  use  in  the  immediate 
project  vicinity  is  hunting  for  chukar  or  mule 
deer.  Other  dispersed  recreational  uses  near  the 
site  include  ORV  use,  hiking,  sightseeing,  and 
rock  hounding.  All  of  these  dispersed 
recreational  uses  occur  in  the  general  project 
vicinity  as  well  as  throughout  the  surrounding 
areas  on  both  BLM  and  USFS  lands.  These 
public  lands  afford  an  abundance  of  recreational 
opportunities. 

Recreation  facilities  and  areas  which  would 
most  likely  be  affected  by  the  indirect  and 
cumulative  effects  of  mine  related  changes  in 
population  would  generally  be  located  in  the 
vicinity  of  population  centers  such  as  the  Elko 
Spring  Creek,  and  Carlin  area.  For  this  area, 
the  Elko  Resource  Area  and  Humboldt 
National  Forest  represent  the  primary  public 
land  units  available  for  both  dispersed  and 
developed  recreation  opportunities.  Current 
recreation  use  levels  and  future  use  projections 
for  the  Elko  Resource  Area  are  shown  on  Table 
3-45.  Recreation  visits  for  the  Humboldt 
National  Forest  between  1987  and  1991  are 
shown  in  Table  3-46.  According  to  the  USFS 
recreation  specialist,  recreational  use  has 
increased   considerably  in   the   past   5   years, 
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TABLE  3-45 

RECREATIONAL  USE  AND  PROJECTIONS  -  ELKO  RESOURCE  AREA 

Activity 

Hunting 

59,800 

78,200 

174,600 

Fur  Trapping 

3,900 

5,100 

11,300 

Fishing 

119,9000 

157,000 

350,000 

Boating 

21,900 

28,700 

63,900 

River  Floating 

2,400 

3,200 

7,000 

Swimming 

18,900 

24,800 

55,300 

Camping 

37,300 

49,000 

109,000 

Picnicking 

39,300 

51,400 

114,600 

ORVs 

39,100 

50,000 

103,600 

Snowmobiling 

4,200 

5,400 

11,100 

Snow  Play 

3,700 

4,800 

10,700 

Horseback  Riding 

33,500 

43,900 

97,700 

Hiking/Walking 

15,200 

20,000 

44,500 

Wilderness  Area  Hiking12' 

500 

400 

900 

Sightseeing 

88,900 

116,500 

259,700 

Photography 

10,500 

13,700 

30,600 

Rock  Collecting 

4,700 

6,100 

13,600 

Target  Shooting 

10,500 

13,700 

30,500 

Wood  Harvest 

5,600 

7,300 

16,300 

Other  Uses 

76,600 

100,400 

223,700 

Total 

596,400 

779,600 

1,728,600 

Notes: 

111      A  recreation  day 
individual  of  any 
information  cont 
Plan  (1982),  Elk 

<21      This  represents 
and  Red  Spring 

is  defined  as  participation  in  a  particular  recreation  activity  by  an 
portion  or  all  of  a  24-hour  period.    Source:    Estimates  derived  form 
ained  within  the  Nevada  Statewide  Comprehensive  Outdoor  Recreation 
d  District  Recreation  Visitation  Files,  and  professional  judgement. 

the  estimated  use  for  the  Rough  Hills,  Little  Humboldt  River,  Cedar  Ridge 
WSAs. 

Source:    BLM,  1985 
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ABLE  3-46 
HUMBOLDT  NA 

T 

flONAL  FOREST 

RECREATIONAL  Ubfc 

Ranger  District 

1987 

1988 

1989 

1990 

1991 

%  Increase 

Mountain  City'" 

86,200 

106,900 

93,200 

90,000 

100,400 

16.5 

Ruby  Mountains'11 

269,600 

299,100 

317,500 

439,600 

383,100 

42.1 

Jarbridge'1' 

63,600 

71,300 

198,700'2) 

53,700 

44,300 

(30.4) 

419,400 

477,300 

673,000 

583,300 

527,800 

25.8 

Notes: 

111  Mountain  City  Ranger  District  is  approximately  80  miles  north  of  Elko;  Kirby  Mc 
Ranger  District  is  approximately  20  miles  south  of  Elko;  and  Jarbridge  Ranger  C 
approximately  100  miles  northeast  of  Elko. 

121      Rainbow  family  gathering. 

juntain 
>istrict  is 

Source:    Schassran 

USFS,  1992 
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CHAPTER  4  -  ENVIRONMENTAL  CONSEQUENCES 


4.1 


INTRODUCTION 


As  the  final  component  of  the  environmental 
evaluation  process,  determination  of  the 
environmental  consequences  of  the  project 
alternatives  provides  the  basis  for  comparison  of 
the  project  alternatives  and  subsequent  agency 
decision-making.  The  characterization  of 
environmental  consequences  presented  in  this 
chapter  reflects  consideration  of  the  project 
alternatives  as  described  in  Chapter  2  within 
the  context  of  existing  environmental  and 
socioeconomic  resources  and  values. 

The  evaluation  of  environmental  consequences 
addresses  all  potentially  affected  resource  values 
but  focuses  specifically  on  those  resource  values 
and  potential  effects  which  relate  to  the  project 
issues  identified  through  the  scoping  process 
and  subsequent  review  and  consultation  as 
described  in  Chapter  1.  The  discussion  of 
environmental  consequences  addresses  the  full 
range  of  potential  project-related  impacts 
including  direct,  indirect,  and  cumulative 
impacts;  unavoidable  adverse  impacts; 
irreversible  and  irretrievable  commitment  of 
resources;  and  relationships  between  short-term 
use  and  long-term  productivity  as  defined  in  the 
Summary  of  Abbreviations,  Acronyms,  and 
Glossary. 

The  discussion  of  project  alternatives  presented 
in  Chapter  2  includes  descriptions  of  specific 
control,  reclamation,  and  monitoring  measures 
included  as  integral  components  of  each 
alternative  to  limit  the  occurrence,  severity, 
and/or  duration  of  potential  environmental 
impacts.  In  all  cases  the  environmental 
consequences  described  for  each  resource  reflect 
consideration  of  applicable  control,  reclamation, 
and  monitoring  measures  and  their  effectiveness 
in  limiting  potential  environmental  impacts. 
Any  unavoidable  adverse  impacts,  irretrievable 
commitments  of  resources,  or  long-term  effects 
remaining  after  application  of  appropriate 
operational  measures  may  be  addressed  by 
specific  mitigation  measures,  some  of  which  are 
identified  in  this  Chapter,  with  the  potential 


that  additional  mitigation  measures  may  be 
developed  following  the  public  review  and 
comment  period  on  the  DEIS. 

4.2         GEOLOGIC  CONSIDERATIONS 

4.2.1     Geology  -  Introduction 

The  proposed  mining  and  related  activities 
would  involve  excavation  and  removal  of  ore, 
overburden,  and  interburden  materials. 
Exposure  of  these  materials  would  result  in 
oxidation  and  weathering  with  the  associated 
potential  for  release  of  ARD  and  leaching  of 
metals  and  other  chemical  constituents.  The 
proposed  mining  activities  would  also  result  in 
depletion  of  valuable  mineral  resource  reserves. 

In  conjunction  with,  and  in  order  to  proceed 
with,  the  proposed  mining  and  related 
operations,  a  number  of  temporary  structures 
and  facilities  would  be  constructed  including 
overburden  and  interburden  disposal  areas, 
milling  facilities,  a  heap  leach  pile,  and  a  tailings 
disposal  facility.  Mine  excavations  would  also 
require  establishment  of  a  series  of  pit  benches 
and  highwalls.  Facilities,  structures,  and  pit 
highwalls  could  be  affected  by  ground 
movements  and  resultant  stresses  generated  by 
earthquakes,  tremors,  or  other  natural  seismic 
events.  Impacts  resulting  from  seismic  events 
could  vary  dependent  on  the  location  and 
proximity  of  the  event  and  would  also  vary 
depending  on  the  nature  and  construction  of 
each  facility.  Structural  or  highwall  failure 
resulting  from  seismically  induced  movement 
would  pose  a  direct  safety  hazard  to  humans 
and  any  animals  in  the  vicinity  of  these 
structures,  and  failure  of  any  facilities  designed 
to  contain  process  solutions  or  hazardous 
materials  could  result  in  accidental  release  of 
these  materials. 

With  the  exception  of  resource  depletion, 
potential  geologic  impacts  would  be  controlled 
and  monitored  under  applicable  provisions  of 
the  NDEP  Water  Pollution  Control  Permit,  the 
NDOW    Industrial    Artificial    Pond    Permit, 
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provisions  of  the  NDEP  Reclamation  Plan 
approvals  and  other  applicable  dam  safety  and 
structural  design  requirements.  Compliance 
with  the  applicable  regulatory  standards  and 
requirements  would  effectively  prevent  or 
minimize  any  significant  short-  or  long-term 
impacts  due  to  seismically  induced  deformation 
or  failure  or  exposure  and  leaching  of  mine 
materials.  The  following  subsections  evaluate 
potential  geologic  impacts  for  each  of  the 
project  alternatives. 

4.2.2  Geology  -  Effects  of  Alternative  A 
(No-Action  Alternative) 

Under  the  No-Action  Alternative,  the  Project 
Area  would  remain  in  its  current  condition  and 
configuration  subject,  however,  to  existing 
approved  activities  and  uses  including  ongoing 
mineral  exploration  and  livestock  grazing. 
While  exploration  activities  result  in  limited 
exposure  and  removal  of  geologic  materials  in 
exploration  road  cuts  and  as  drill  cuttings,  the 
total  volume  of  materials  disturbed  is  relatively 
small.  In  addition,  specific  provisions  of  the 
existing  exploration  permit  approvals  provide 
for  control,  containment,  and  disposal  of  drill 
cuttings  and  other  materials  to  minimize 
potential      impacts.  Surface     disturbance 

associated  with  exploration  roads  and  drill  pads 
may  affect  surface  stability.  Any  disturbance 
impacts,  however,  would  be  minor  and 
localized  due  to  the  limited  nature  and  scope  of 
disturbance. 

4.2.3  Geology  -  Effects  Common  to  All 
Other  Alternatives 

4.2.3.1     Resource  Depletion 

Essentially  all  of  the  action  alternatives  would 
involve  excavation  and  removal  of  similar 
quantities  of  ore  and  overburden  and 
interburden  materials.  The  potential  for 
resource  depletion  would,  therefore,  be  the 
same  for  Alternatives  B  through  D. 

Approximately  11  million  tons  of  ore-grade 
material  would  be  removed  over  the  life  of  the 
mine  and  approximately  100  million  tons  of 
overburden  and  interburden  materials  would  be 


removed  to  recover  the  ore.  Under  all  of  the 
action  alternatives,  the  option  exists  to 
completely  backfill  the  Main  Pit  or  to  leave  this 
pit  open.  There  is  also  the  option  of  partially 
or  completely  backfilling  any  of  the  other  pits 
consistent  with  the  considerations  and 
constraints  discussed  in  Sections  2.2.4.3  and 
2.4.8.  Backfilling  of  any  of  the  pits  has  the 
potential  to  sterilize  any  remaining  lower-grade 
reserves  by  rendering  future  access  and  recovery 
economically  infeasible. 

4.2.3.2  Exposure  to  Leaching 

Given  that  all  alternatives  would  involve 
placement  of  ore  materials  in  either  a 
temporary  stockpile  near  the  mill  facility  or  the 
heap  leach  pile,  and  overburden  and 
interburden  materials  in  permanent  overburden 
and  interburden  disposal  areas,  the  potential  for 
exposure,  oxidation,  generation  of  ARE),  and 
leaching  would  be  similar.  As  discussed  in 
Section  2.2.4.3,  placement  of  overburden  and 
interburden  as  backfill  in  pit  areas  could 
incrementally  increase  the  potential  for  leaching 
by  exposing  these  materials  to  ground  water. 
Generally,  the  potential  impacts  associated  with 
exposure  of  geologic  materials  would  be 
addressed  through  the  material  testing  and 
characterization  which  has  already  occurred  as 
described  in  Section  3.4,  and  the  selective 
material  handling  and  placement  practices  and 
drainage  control  measures  as  described  in 
Section  2.4.8.  Any  materials  representing  a 
potential  source  of  ARD  or  elevated 
contaminant  concentrations  would  placed  so  as 
to  minimize  exposure  to  surface  drainage  and 
infiltration  and  to  restrict  discharge  of  any 
drainage  representing  a  potential  source  of 
surface  or  ground  water  contamination. 
Potential  effects  relating  to  placement  and 
handling  of  geologic  materials  are  discussed  in 
detail  in  Sections  4.3  and  4.4. 

4.2.3.3  Seismic  Stability 

The  potential  for  seismically  induced  ground 
movements  and  stresses  has  been  taken  into 
consideration  in  the  design  of  all  major  project 
structures,  facilities,  and  mine  excavations.  As 
described   in   Section  2.4.8,   the   designs   and 
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proposed  construction  practices  for  all 
temporary  stockpiles  and  permanent  disposal 
areas  including  the  temporary  ore  stockpile,  the 
overburden  and  interburden  disposal  areas,  the 
heap  leach  piles,  and  all  structural  fill 
embankments  including  the  tailings  facility 
embankment  reflect  consideration  of  potential 
seismically  induced  ground  movements. 
Anticipated  seismic  accelerations  of  0.22g 
resulting  from  the  MPE  have  been  utilized  as 
the  design  basis  for  all  critical  structures.  Based 
on  the  seismic  history  of  the  Project  Area, 
there  is  a  90  percent  probability  that  the  MPE 
would  not  be  exceeded  over  a  period  of  100 
years.  With  an  anticipated  project  life  of 
fourteen  years,  use  of  the  MPE  and  resultant 
calculated  pseudostatic  safety  factors  which 
exceed  1.0  for  all  facilities  provide  reasonable 
assurance  that  the  proposed  facilities  would 
withstand  the  effects  of  the  worst-case 
anticipated  seismic  event  without  significant 
structural  damage  or  deformation. 

Following  final  site  reclamation  and  closure,  the 
tailings  facility,  heap  leach  pile,  and  overburden 
and  interburden  disposal  areas  would  remain 
with  the  potential  for  long-term  impacts  due  to 
seismic  movement.  Potential  long-term  seismic 
impacts  would  be  reduced  by  drainage  and 
consolidation  of  tailings  materials  prior  to  final 
closure,  neutralization  of  the  heap  leach,  and 
grading  of  the  tailings  facility,  heap  leach  pile, 
and  overburden  and  interburden  disposal  areas. 
Long-term  displacement  or  failure  of  any  of 
these  facilities  could  result  in  exposure  of 
tailings  or  sulfide  overburden  and  interburden 
materials.  The  potential  for  failure  and/or 
exposure  of  any  significant  quantity  of  material, 
however,  is  unlikely,  given  both  the  seismic 
history  of  the  area  and  facility  design 
considerations. 

4.2.4     Geology  -  Effects  of  Alternative  B 
(Proposed  Action) 

Under  Alternative  B  the  project-related  geologic 
impacts  would  be  as  described  under  Effects 
Common  to  All  Other  Alternatives.  If  the 
decision  is  made  to  not  backfill  the  Main  Pit,  it 
would  remain  open  following  mining  and 
reclamation  and  additional  material  would  be 


placed  in  Overburden  and  Interburden  Disposal 
Area  5.  Both  of  these  modifications  from  the 
proposed  mining  and  reclamation  plans  under 
the  Proposed  Action  would  result  in  minor 
increases  in  steep-slope  areas  potentially  subject 
to  long-term  seismic  impacts. 

4.2.5  Geology  -  Effects  of  Alternative  C 
(East  Access  Alternatives) 

Given  that  both  of  the  east  access  alternatives 
are  located  in  relatively  stable  flat-lying  areas, 
the  potential  for  seismic  effects  due  to  road 
disturbance  is  minimal.  All  other  potential 
geologic  impacts  under  Alternative  C  would  be 
essentially  the  same  as  for  the  Proposed  Action. 

4.2.6  Geology  -  Effects  of  Alternative  D 
(Overburden  and  Interburden 
Disposal  Area  Configuration 
Alternative) 

Alternative  D  would  modify  the  outslope 
configuration  of  the  overburden  and 
interburden  disposal  areas  by  eliminating  the 
intermediate  outslope  benches  which  are 
incorporated  in  disposal  area  construction  plans 
under  the  Proposed  Action  and/or  reduce 
outslope  gradients.  Elimination  of  the  outslope 
benches  without  changing  the  location  of  the 
toe  or  crest  would  have  the  effect  of  eliminating 
intermediate  slope  segments  while  retaining  the 
same  overall  slope.  This  configuration  would 
result  in  a  slight  reduction  in  the  potential  for 
interbench  failures.  It  would,  however,  have 
the  adverse  effects  of  reducing  erosional 
stability  by  increasing  the  volume  and  velocity 
of  runoff  on  outslope  areas  and  limiting  access 
to  outslope  areas  for  final  reclamation. 
Erosional  stability  concerns  could  be  partially 
addressed  by  construction  of  contour  furrows 
or  similar  drainage  features  on  outslope  areas. 
Such  features  are  typically  not,  however, 
effective  as  long-term  control  measures,  often 
requiring  ongoing  maintenance.  Removal  of 
outslope  benches  while  maintaining  the 
interbench  slope  gradient  would  steepen  the 
overall  slope  resulting  in  reduced  stability  and 
a  minor  increase  in  the  potential  for  slope 
failure.  It  should  be  noted  that  the  failure 
analysis  for  the  overburden  and  interburden 
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piles  is  based  on  the  maximum  slope  and  this 
configuration  would,  therefore,  still  meet  the 
stability  design  criteria.  Reduction  of  outslope 
gradients,  either  with  or  without  elimination  of 
outslope  benches,  would  tend  to  increase 
overall  stability  but  would  have  the  adverse 
effect  of  increasing  the  surface  disturbance  area. 

4.2.7     Geology  -  Cumulative  Effects 

The  Proposed  Action  or  other  action 
alternatives  would  not  result  in  substantial  long- 
term  impacts  on  geologic  resources  within  the 
corresponding  CEA. 

Relative  to  utilization  and  depletion  of  valuable 
mineral  resources,  the  Proposed  Action 
represents  a  typical  mineral  development  action 
which  is  consistent  with  the  long  history  of 
mineral  development  in  this  area.  While 
valuable  mineral  resources  would  be  recovered, 
resulting  in  some  incremental  reduction  in  the 
known  quantity  of  available  mineral  resources 
for  this  area,  associated  mineral  exploration 
offers  good  potential  for  identification  of 
additional  mineral  reserves.  Under  applicable 
provisions  of  the  Mining  Law  of  1872  and  the 
FLPMA,  development  and  utilization  of 
mineral  resources  are  consistent  with 
management  objectives  for  public  lands  and 
sound  economic  and  public  policy. 

Excavation  and  exposure  of  geologic  materials 
as  a  result  of  the  proposed  mining  activities 
could  pose  potential  incremental  risks  relative 
to  generation  of  ARD  and  leaching  of  metals 
and  other  undesirable  constituents.  Potential 
cumulative  impacts  relating  to  exposure  and 
leaching  of  geologic  materials  are  discussed  in 
Sections  4.3  and  4.4. 

Project  development  would  include  the 
construction  of  mine-related  structures  and 
facilities.  These  structures  and  facilities  would 
be  subject  to  seismic  impacts  resulting  from  the 
occurrence  of  any  large  magnitude  seismic 
events  in  close  proximity  to  the  Project  Area. 
The  existence  of  these  structures  would  increase 
the  overall  potential  for  damage  within  the 
affected  area  due  to  a  seismic  event,  however  as 
described    in    Section   4.2.3,    all    major   mine 


facilities  have  been  designed  and  would  be 
constructed  to  withstand  the  anticipated  worst- 
case  seismically  induced  ground  accelerations 
without  failure  or  significant  deformation. 

4.2.8     Geologic  Mitigation 

The  combination  of  baseline  material  testing 
and  characterization,  and  operational  control 
measures  including  ongoing  material 
characterization,  selective  handling,  isolation  of 
potential  materials  of  concern,  and  ongoing 
monitoring  represent  BACT  for  prevention  of 
ARD  and  release  of  metals  and  other 
constituents.  All  seismic  designs  are  based  on 
accepted  engineering  methods  and  practices. 
Given  these  considerations,  no  supplemental 
mitigation  measures  would  be  necessary  or 
justified  except  for  evaluation  and  remediation 
measures  as  specified  under  applicable 
regulatory  provisions  to  address  the  unlikely 
occurrence  of  ARD,  release  of  metals  or  other 
constituents,  or  large-scale,  seismically  induced, 
surface  material  movements. 


4.2.9     Other      Geology 
Considerations 


m  pa  c  t 


Relative  to  geologic  resources,  other  impact 
considerations  including;  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationships;  are 
summarized  by  Table  4-1. 


4.3 


SURFACE  WATER  HYDROLOGY 


4.3.1     Surface  Water  Introduction 

The  proposed  mining  and  related  activities 
would  result  in  direct  surface  disturbance 
within  the  Project  Area  with  consequent 
alteration  of  local  surface  drainage  patterns  and 
modification  of  surface  conditions  within  the 
disturbed  areas.  Modification  of  surface 
conditions  could  result  in  short-  and  long-term 
changes  in  localized  runoff,  infiltration,  and 
sediment  loading.  During  and  following 
completion  of  active  mining  operations,  surface 
runoff  would  be  diverted  around  pit  areas. 
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TABLE  4-1 
OTHER  IMPACT  CONSIDERATIONS 

Resource  Category/ 

Unavoidable  Adverse  Impacts 

Irreversible  and  Irretreivable 

Short-Term  Use/  Long- 

Alternative 

Resource  Commitments 

Term  Productivity 

| 6  3  °nS  'PS 

-  Alternative  A 

None 

None 

None 

-  Alternative  B 

None 

Geologic  disturbance 
Reserve  depletion 

None 

-  Alternative  C 

None 

Same  as  Alt.  B 

None 

-  Alternative  D 

None 

Same  as  Alt.  B 

None 

Surface  Water  Resources 

-Alternative  A 

None 

None 

None 

-Alternative  B 

Minor  reductions  in  runoff 

None 

Minor  reductions  in 

Pit  lake  and  pond  water  quality 

runoff 

-Alternative  C 

Same  as  Alt.  B 

None 

Same  as  Alt.  B 

-Alternative  D 

Same  as  Alt.  B 

None 

Same  as  Alt.  B 

Ground  Water  Resources 

-Alternative  A 

None 

None 

None 

-Alternative  B 

Reduction  of  spring  discharge 

Loss  or  reduction  of  spring 

Effects  of  reductions  in 

Temporary,  localized 

discharge 

spring  flow  on 

depression  of  water  table 

Localized  reduction  of 

vegetation,  grazing. 

Minor  localized  changes  in 

aquifer  storage  capacity 

and  wildlife 

aquifers 

(well  field) 

Same  as  Alt.  B 

-Alternative  C 

Same  as  Alt.  B 

Same  as  Alt  B. 

Same  as  Alt.  B 

-Alternative  D 

Same  as  Alt.  B 

Same  as  Alt.  B 

Soil  Resources 

-Alternative  A 

None 

None 

None 

-Alternative  B 

Disturbance  of  soil  profile  and 

Loss  of  minor  quantities  of 

None 

modification  of  soil 

soils  which  are  infeasible  to 

physical/chemical 

salvage 

characteristics 

-Alternative  C 

Same  as  Alt.  B 

Same  as  Alt.  B 

None 

-Alternative  D 

Same  as  Alt.  B 

Same  as  Alt.  B 

None 

-Alternative  A 

None 

None 

None 

-Alternative  B 

Loss  of  vegetation  and 

Loss  of  vegetation  and 

None 

associated  production  during 

associated  production  for 

mining 

areas  not  reclaimed 

-Alternative  C 

Slight  increase  in  wetland 

Loss  or  modification  of 

disturbance  over  Alt.  B 

small  non-jurisdictional 
wetland  areas 

-Alternative  D 

Same  as  Alt.  B 

Same  as  Alt.  B 

Same  as  Alt.  B 

-Alternative  A 

None 

None 

None 

-Alternative  B 

Loss  of  access  and  forage 

None 

None 

during  mining. 

Loss  of  watering  sources. 

Effect  of  loss  of 

Loss  of  watering  sources. 

Permanent  loss  of  use  and 

watering  sources  on 

Permanent  loss  of  use  for 

forage  for  unreclaimed 

grazing  utility. 

unreclaimed  areas. 

areas. 

Permanent  loss  of  use 
and  forage  for 
unreclaimed  areas. 

-Alternative  C 

Same  as  Alt.  B 

Same  as  Alt.  B 

Same  as  Alt.  B 

-Alternative  D 

Same  as  Alt.  B 

Same  as  Alt.  B 

Same  as  Alt.  B 
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TABLE  4- 
OTHER  IMPACT  CONS 

1 

Resource  Category/ 
Alternative 

Unavoidable  Adverse  Impacts 

Irreversible  and  Irretreivable 
Resource  Commitments 

Short-Term  Use/  Long- 
Term  Productivity 
Relationships 

-Alternative  A 

None 

None 

None 

-Alternative  B 

Habitat  loss  and  resultant 
displacement  or  loss  wildlife 
during  mining. 
Loss  of  watering  sources. 
Permanent  loss  of  habitat  for 
unreclaimed  areas. 

None 

Loss  of  watering  sources. 
Permanent  loss  of  habitat 
for  unreclaimed  areas. 

None 

Effect  of  loss  of 

watering  sources  on 

utility  and  use  of 

habitat. 

Permanent  loss  of 

habitat  for  unreclaimed 

areas 

-Alternative  C 

Same  as  Alt.  B 

Same  as  Alt.  B 

Same  as  Alt.  B 

-Alternative  D 

Same  as  Alt.  B 

Same  as  Alt.  B 

Same  as  Alt.  B 

Cultural  Resources 

-Alternative  A 

Disturbance  related  to  existing 
permitted  activities 

None 

Not  applicable 

-Alternative  B 

Loss  of  cultural  resource 
context  and  values  as  a  result 
of  mitigation 

Loss  of  cultural  resource 
context  and  values  as  a 
result  of  mitigation 

Not  applicable 

-Alternative  C 
-Alternative  D 

Slight  increase  re:  Alt.  B 
Same  as  Alt.  B 

Slight  increase  re:  Alt.  B 
Same  as  Alt.  B 

Not  applicable 
Not  applicable 

-Alternative  A 

None 

None 

None 

-Alternative  B 

Additional  strain  on  existing 
resources  (housing,  schools, 
services) 

Commitment  of  lands  and 
resources  to  support 
population  growth 

Most  commitments 
will  involve  long-term 
development  and  use 

-Alternative  C 
-Alternative  D 

Same  as  Alt.  B 
Same  as  Alt.  B 

Same  as  Alt.  B 
Same  as  Alt.  B 

Same  as  Alt.  B 
Same  as  Alt.  B 

-Alternative  A 
-Alternative  B 

-Alternative  C 
-Alternative  D 

None 

Localized,  temporary 

degradation 

Same  as  Alt.  B 

Same  as  Alt.  B 

None 
None 

None 
None 

None 
None 

None 
None 

...        .  D 

-Alternative  A 
-Alternative  B 

-Alternative  C 
-Alternative  D 

Limited  (existing  disturbance) 
Alteration  of  surface 
configuration  and  features 

Same  as  Alt.  B 
Same  as  Alt.  B 

Limited  (existing 
disturbance) 
Alteration  of  surface 
configuration  and  features 
Same  as  Alt.  B 
Same  as  Alt.  B 

Not  applicable 
Not  applicable 

Not  applicable 
Not  applicable 

,  . .      ._ 

-Alternative  A 
-Alternative  B 

-Alternative  C 
-Alternative  D 

None 

Temporary  exclusion  of  other 

uses 

Same  as  Alt.  B 
Same  as  Alt.  B 

None 

Loss  of  use  for  remaining 
roads  and  open  pits 
Establishment  of  powerline 
and  gasline  right-of-ways 

Same  as  Alt.  B 
Same  as  Alt.  B 

None 

Loss  of  use  for 
remaining  roads  and 
open  pits 

Same  as  Alt.  B 
Same  as  Alt.  B 
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Direct  precipitation  and  groundwater  seepage  to 
mine  pits  during  mining  operations  would  be 
collected  and  pumped  to  designed  holding 
ponds  where  it  would  evaporate;  be  utilized  for 
dust  control  if  testing  confirms  suitability  for 
this  purpose;  or  be  recycled  as  process  make-up 
water.  Ground  water  drainage  could  impact 
surface  seeps  and  springs  through  localized 
reductions  in  ground  water  levels.  The  water 
quality  of  runoff  which  would  come  in  contact 
with  excavated  mine  materials  including  ore, 
low-grade  ore,  overburden  and  interburden 
materials,  and  process  tailings,  could  be  affected 
by  generation  of  ARD  and  leaching  and 
transport  of  heavy  metals  and  other  potential 
contaminants.  Following  completion  of 
mining,  pit  dewatering  would  cease  and  water 
would  accunulate  in  some  of  the  open  pits. 
The  effects  of  leaching  and  evaporation  relative 
to  water  quality  in  final  pit  areas  are  potential 
concerns.  The  potential  for  accidental  discharge 
of  process  fluids,  petroleum  products,  or  other 
potential  hazardous  materials  and  consequent 
localized  effects  on  water  quality  are  also 
potential  concerns. 

All  potential  surface  and  ground  water  impacts 
would  be  controlled,  and  monitored  under 
applicable  provisions  of  the  NDEP  Water 
Pollution  Control  Permit,  NDEP  Storm  Water 
Pollution  Prevention  Plan,  SPCC  Plans,  NDEP 
Storm  Water  Discharge  Permit,  and  the 
NDOW  Industrial  Artificial  Pond  Permit  to 
assute  compliance  with  applicable  drainage 
control  provisions  and  water  quality  standards. 
Compliance  with  the  applicable  regulatory 
standards  adn  requirements  would  effectively 
prevent  or  minimize  any  significant  or  long- 
term  impacts  on  surface  water  quantity  and 
quality.  The  following  subsections  provide 
detailed  analyses  of  potential  surface  water 
environmental  consequences  for  each  of  the 
project  alternatives.  These  analyses  incorporate 
relevant  considerations  relative  to  baseline 
geochemistry  as  described  in  Section  3.4. 

4.3.2  Surface  Water  -  Effects  of 
Alternative  A  (No  Action 
Alternative) 

4.3.2.1     Surface  Disturbance 


Exploration  activity  has  occurred  and  is 
ongoing  within  the  Project  Area  and  adjacent 
areas.  A  total  of  39  acres  located  in  the 
drainage  basins  to  the  east  of  Argenta  Rim  have 
been  affected  by  exploration  activities.  Future 
proposed  exploration  activities  are  expected  to 
affect  an  additional  200  acres.  Surface 
disturbances  related  to  future  mineral 
exploration  activities  in  and  near  the  Project 
Area  could  result  in  temporary  increases  in 
total  and  suspended  solids  in  ephemeral 
drainages.  Potential  short-term  surface  water 
quality  impacts  could  also  result  from  oil  and 
fuel  spills  related  to  these  activities. 

4.3.2.2     Exploration  Adit 

As  discussed  in  Section  3.6,  water  discharged 
from  the  exploration  adit  has  a  distinct  quality 
compared  to  water  sampled  from  springs  and 
bedrock  wells  in  the  mine  area.  Historic  data 
suggest  that  the  quality  of  adit  discharge  can  be 
extremely  variable  and,  depending  on  the  time 
of  year  and/or  sampling  location,  may  exhibit 
some  of  the  characteristics  of  ARD.  The  adit 
has  been  sealed  with  a  bulkhead  seal  under  an 
approved  NDEP  closure  plan  and  any  minor 
surface  discharges  resulting  from  seepage  around 
the  seal  are  currently  monitored  and  regulated 
under  a  site  NPDES  permit.  As  a  result, 
associated  surface  water  quality  impacts  for  this 
alternative  are  not  expected  to  be  substantial. 

4.3.3     Surface  Water  -  Effects  Common  to 
All  Other  Alternatives 

4.3.3.1     Surface  Disturbance 

The  proposed  Project  Area  encompasses  a  total 
area  of  approximately  9,236  acres.  Total 
projected  mining-related  disturbance  for  all 
alternatives  ranges  from  2,670  to  2,690  acres.  Of 
the  total  disturbance,  approximately  450  to  580 
acres  would  be  disturbed  outside  the  Project 
Area  due  to  construction  of  access  roads  and 
utilization  of  off-site  borrow  sources.  Specific 
acreages  for  the  various  land  disturbance 
categories  are  discussed  in  Section  2.2. 
Following  reclamation,  total  remaining 
unreclaimed  surface  disturbance  areas  would 
range    from     320     to     350     acres     including 
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remaining  open  pits  and  access  roads  outside 
the  Project  Area.  Disturbance  would  begin 
with  construction  activities  during  the  early- 
phases  of  the  project.  The  potential  for  erosion 
and  sediment  loading  downgradient  from 
disturbance  areas  would  be  greatest  during  the 
construction  phase,  particularly  if  construction 
occurs  during  the  runoff  season  or  during 
periods  of  storm  runoff.  Sediment  loading  in 
downstream  drainages,  when  flowing,  would 
return  to  premining  or  near  premining  levels 
during  the  operational  phase  of  mining. 
Construction  practices  have  been  designed  and 
would  be  conducted  to  minimize  the  potential 
for  erosion  and  sedimentation.  Control 
measures  would  include  construction  of 
diversion  structures  to  route  flows  around 
surface  disturbance  areas  and  the  use  of  local 
sediment  control  measures  including  but  not 
limited  to  berms,  catch  basins,  silt  fences,  and 
mulch  applications. 

Within  a  short  period  (3-  to  5-years)  after 
reclamation  of  the  Project  Area  disturbance, 
sedimentation  effects  would  be  expected  to 
return  to  premining  or  near  premining  levels. 
Reduction  of  erosion  and  sedimentation 
potential  is  a  major  objective  of  the  reclamation 
plan.  Sediment  control  structures  would 
remain  in  place  until  the  reclamation  objectives 
are  achieved.  Proposed  construction  and 
mining-related  activities  have  been  permitted 
and  would  be  controlled  and  monitored  under 
the  NDEP  Storm  Water  Pollution  Plan,  and 
Storm  Water  Discharge  Permit. 

4.3.3.2     Open  Pit  Mining 

Pit  Dewaterinq  During  Mining 

During  active  mining,  runoff  due  to  direct 
precipitation,  and  ground  water  seepage  would 
flow  into  pit  areas.  The  quality  of  water  which 
would  collect  in  the  open  pits  during  mining 
was  evaluated  (SMI/BCI,  1995a)  using  data  from 
the  geochemical  testing  program  (Section  3.4) 
and  baseline  water  quality  data  (Sections  3.5.6 
and  3.6.4).  Pit  water  quality  projections  were 
developed  from  two  sets  of  simulations: 


•  Extracts  from  humidity  cell  tests  were 
mixed  with  ground  water  samples  obtained 
from  site  monitoring  wells 

•  First  and  last  pore  volume  rinses  from 
overburden  and  interburden  column  tests 
were  mixed 

To  account  for  potentially  variable  conditions 
in  the  pits,  humidity  cell  extracts  were  mixed 
with  ground  water  at  various  proportions,  and 
a  range  of  extract  and  ground  water 
compositions  were  used.  Also,  for  each  pit 
area,  two  sets  of  column  test  rinsates  were 
selected  to  represent  observed  rock  alteration 
assemblages  and  mixed  at  1:1  ratios.  All 
mixtures  were  assumed  to  be  in  equilibrium 
with  oxygen  and  carbon  dioxide. 

Simulations  of  pit  water  quality  during  mining 
were  performed  using  the  computer  program 
PHREEQE  (pH  redox  equilibrium  equation),  a 
chemical  equilibrium  code  developed  by  the 
USGS  which  is  widely  used  to  model 
geochemical  reactions  (Parkhurst  and  others, 
1980).  Model  results  based  on  humidity  cell 
data  suggest  that  water  which  collects  in  the 
pits  during  mining  could  exceed  drinking  water 
quality  standards  for  cadmium,  copper,  fluoride, 
iron,  manganese,  nickel,  pH,  selenium,  sulfate, 
and  TDS.  Most  exceedences  occurred  when 
low  pH  humidity  cell  extracts  were  used  in  the 
simulations  and/or  when  the  mixtures 
contained  less  than  50  percent  ground  water. 
These  conditions  are  considered  'worst  case', 
and  associated  water  quality  estimates  are 
believed  to  overstate  potential  adverse  water 
quality  impacts.  All  extract  mixtures  modelled 
were  determined  to  have  the  potential  to 
oxidize  and  dissolve  sulfides,  which  could 
generate  ARD,  as  well  as  precipitate  iron 
oxyhydroxides,  which  could  adsorb  metals. 
Mixtures  modelled  using  low  and/or 
intermediate  pH  extract  data  were  also 
predicted  to  have  the  potential  to  dissolve 
carbonates  (limited  by  the  lack  of  significant 
quantities  of  carbonate  materials)  and 
precipitate  minerals  associated  with  ARD, 
which  could  increase  the  buffering  capacity  of 
the  pit  water  and  reduce  metal  concentrations 
and  acidity,  respectively. 
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Model  results  based  on  column  test  data  were 
generally  similar  to  those  using  humidity  cell 
data,  although  pH  values  for  the  column  test 
samples  were  typically  higher.  All  rinsate 
mixtures  exceeded  drinking  water  quality 
standards  for  cadmium,  manganese,  selenium, 
sulfate,  and  TDS,  and  for  a  few  mixtures, 
exceeded  standards  for  chloride,  iron,  pH,  and 
zinc.  Many  rinsate  mixtures  also  had  the 
potential  to  oxidize  and  dissolve  sulfides  and 
precipitate  iron  oxyhydroxides,  carbonates  (if 
the  pH  was  greater  than  approximately  7.5), 
and  ARD  minerals.  Comparison  of  the  model 
simulations  indicates  that  estimates  of  pit  water 
quality  during  mining  using  column  test  data 
generally  indicated  higher  concentrations  of 
chloride,  selenium,  and  sulfate,  and  lower 
concentrations  of  copper  and  zinc  than 
estimates  based  on  humidity  cell  data. 

To  minimize  potential  surface  water  quality 
impacts  from  water  that  collects  in  the  open 
pits  during  mining,  SFPGC  as  the  project 
proponent,  would  construct  and  operate  pit 
dewatering  sumps  to  minimize  water 
accumulations  in  the  pits.  Water  collected  from 
the  sumps  would  be  transferred  to  holding 
ponds  by  pump  and  pipeline  and,  depending  on 
the  results  of  water  quality  testing,  would  be 
utilized  as  process  makeup  water,  or  for  dust 
control. 

Pit  Filling  After  Mining 

Results  of  ground  water  flow  modeling  indicate 
that  upon  completion  of  mining  (and  the 
cessation  of  pit  dewatering),  a  lake  up  to 
approximately  110  feet  deep  would  form  in  the 
southern  portion  of  the  South  Pit  and  cover  an 
area  of  approximately  3.1  acres.  In  addition, 
two  small  ponds  (less  than  20  feet  deep)  are 
predicted  to  develop  in  the  southern  portion  of 
the  West  Pit  and  the  central  portion  of  the 
South  Pit.  Water  may  also  temporarily  pond  in 
the  other  pits  for  a  short  time  immediately 
following  spring  runoff  or  major  precipitation 
events.  Temporary  ponding  could  occur  if  the 
permeability  of  the  pit  floor  is  limited  by  high 
clay  content  or  is  reduced  by  compaction  from 
heavy  equipment  traffic. 


In  order  to  predict  water  quality  conditions  in 
the  open  pits  after  mining  and  to  evaluate 
potential  impacts  to  surface  and  ground  water, 
geochemical  models  were  developed  that 
account  for  the  various  physical  and  chemical 
processes  expected  to  naturally  occur.  A 
general  description  of  the  geochemical  models 
is  provided  below,  followed  by  a  discussion  of 
the  modeling  results.  Further  information 
regarding  the  development  and  use  of  the 
geochemical  models  is  presented  in  the 
Postclosure  Hydrology  and  Pit  Lake 
Geochemistry  Report  (SMI/BCI,  1995b). 

It  should  be  noted  that  since  input  parameters 
for  the  geochemical  models  were  generally 
based  on  environmentally  conservative  (i.e., 
worst  case)  assumptions,  the  predicted 
contaminant  concentrations  for  the  pit  ponds 
and  lakes  following  mining  are  greater  than 
actual  anticipated  concentrations.  Also,  the  pit 
lake  and  ponds  would  not  discharge  to  site 
drainages  since  they  would  act  as  ground  water 
sinks  due  to  evaporation.  They  are,  therefore, 
not  expected  to  degrade  site  surface  waters, 
regardless  of  predicted  water  quality  conditions. 
At  closure,  access  to  and  use  of  the  pits  by 
humans  and  livestock  would  be  restricted,  and 
there  are  no  plans  to  use  the  ponds  or  lake  as  a 
fisheries  resource.  Use  of  the  ponds  and  lakes 
would  be  limited  to  short-term  opportunistic 
use  by  birds  and  terrestrial  wildlife.  A  risk 
assessment  for  potential  pit  water  quality 
impacts  to  birds  and  terrestrial  wildlife  was 
completed  (ENSR,  1995)  to  evaluate  the  nature 
and  magnitude  of  potential  exposures.  The 
details  of  the  risk  assessment  and  potential 
related  impacts  to  birds  and  wildlife  are 
presented  in  Section  4.8.  Based  on  review  of 
the  initial  risk  assessment  and  additional 
concerns  relative  to  short-term  impacts  and 
specific  receptor  species,  an  expanded  risk 
assessment  is  currently  being  conducted. 

Small  Ponds  and  Temporary  Pools  -  Small 
ponds  predicted  to  form  in  the  West  and  South 
Pits  after  mining  from  ground  water  inflow  and 
temporary  pools  that  may  form  in  other  pits 
from  snowmelt  runoff  or  major  precipitation 
events  are  expected  to  exhibit  water  quality 
characteristics  similar  to  water  which  would 
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collect  in  the  pits  during  mining  (SMI/BCI, 
1995b).  Geochemical  modelling  studies  were 
performed  to  predict  pit  water  quality  during 
mining  as  described  in  the  previous  section. 
Results  of  those  studies  suggest  that,  after 
mining,  the  small  ponds  and  temporary  pools 
could  exceed  drinking  water  quality  standards 
for  several  parameters  including  cadmium, 
chloride,  copper,  fluoride,  manganese,  nickel, 
pH,  selenium,  sulfate,  TDS,  and  zinc.  The 
concentration  of  these  and  other  parameters 
could  increase  in  the  ponds  over  time  as  a  result 
of  the  relatively  high  net  evaporation  rate  for 
this  area  (37  inches  per  year). 

Pit  Lake  -  The  following  factors  were 
considered  when  developing  a  conceptual 
geochemical  model  of  the  permanent  lake 
predicted  to  form  in  the  southern  portion  of 
the  South  Pit: 

•  Quantity  and  quality  of  ground  water  and 
meteoric  water  that  would  enter  and  mix 
in  the  pit 

•  Geochemical  characteristics  of  rock  units 
exposed  in  the  pit  walls  and  floor 

•  Oxidation  of  sulfide  minerals  in  the 
exposed  rock  units  and  the  subsequent 
flushing  of  the  oxidized  rind  with  ground 
water  and  meteoric  water 

•  Evaporation  of  the  lake  water  during  and 
after  pit  filling 

•  Speciation  and  potential  precipitation  and 
sorption  of  dissolved  constituents 

•  Stratification  and  potential  turnover  in  the 
lake 

A  schematic  of  the  pit  lake  that  illustrates  these 
factors  is  presented  as  Figure  4-1,  Conceptual 
Geochemical  Model  of  the  Permanent  Pit  Lake. 

Column  tests  as  described  in  Section  3.4,  were 
used  to  predict  the  quality  of  water  that  would 
be  flushed  from  the  oxidized  rind  of  rock 
exposed  in  the  pit  walls  and  floor.  Under  field 
conditions,  flow  of  water  along  fractures  or 


zones  of  increased  permeability  would  probably 
allow  less  contact  with  rock  materials  than  is 
simulated  by  the  column  tests,  which  use 
crushed  material  and  offer  maximum  surface 
exposure.  To  determine  which  column  test(s) 
would  be  most  representative  for  the  modeling 
study,  the  geochemical  characteristics  of  the 
column  test  samples  were  compared  to  pit  wall- 
rock  characteristics  estimated  using  block  model 
data.  The  most  conservative  column  test  results 
(i.e.,  the  waste  rock  leachate  with  the  lowest 
pH  and  highest  metal  concentrations)  were 
ultimately  selected  for  the  model  simulations. 

The  computer  program  PHREEQE  was  used  to 
simulate  mixtures  of  leachate  from  the  oxidized 
wall  rock  with  inflows  of  background  ground 
water  and  meteoric  water.  The  proportion  of 
leachate  in  the  mixtures  was  based  on 
predictions  of  steady-state  ground  water  inflow 
into  the  pit,  measurement  of  the  thickness  and 
porosity  of  the  oxidized  rind  from  a  similar 
site,  and  average  precipitation  and  evaporation 
rates  for  the  area.  It  was  assumed  that  once  the 
wall  rock  becomes  submerged,  oxidation  rates 
would  be  significantly  reduced  and  that 
eventually  all  oxidation  products  would  be 
flushed  into  the  lake.  It  was  also  assumed  that 
all  pit  water  quality  mixtures  would  be  in 
equilibrium  with  atmospheric  gases  (SMI/BCI), 
1995b). 

After  simulating  the  mixture  of  pit  waters  with 
PHREEQE,  the  computer  program 
MINTEQA2  (Allison  and  others,  1980)  was 
used  to  simulate  potential  precipitation  and 
sorption  of  dissolved  constituents  from  the  lake. 
Minerals  were  allowed  to  precipitate  out  of 
solution  if  determined  to  be  oversaturated,  and 
sorption  of  dissolved  constituents  was  allowed 
depending  on  the  amount  of  amorphous  ferric 
hydroxide  predicted  to  precipitate  and  the 
modeled  solution  pH.  It  was  assumed  that 
precipitated  minerals  and  sorbed  constituents 
would  have  no  further  effect  on  pit  lake  water 
quality  since  they  would  settle  out  and  be 
buried  as  geochemically  stable  sediments  in  the 
bottom  of  the  pit  lake. 
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Two  constituents  that  are  commonly  of 
concern  in  many  mining  areas  but  that  were 
not  considered  in  lake  chemistry  modeling  for 
this  project  are  antimony  and  mercury.  These 
constituents  were  not  considered  because 
neither  was  detected  in  either  the  column  test 
leachate  or  the  site  ground  water  that  were  used 
as  input  for  the  modeling,  and  thus  are  not 
expected  to  be  present  in  measurable 
concentrations  in  the  pit  lake. 

Finally,  to  predict  potential  stratification  and 
overturning  of  the  lake,  two  computer 
program,  CE-THERM-R1  and  CE-QUAL-R1, 
were  used  to  estimate  thermal  and  dissolved 
oxygen  profiles.  These  programs  are  one- 
dimensional  lake  modeling  codes  developed  by 
the  COE  for  use  with  reservoirs 
(Environmental  Laboratory,  1986). 

Modeling  results  confirmed  that  the  quality  of 
the  permanent  pit  lake  will  be  dependent  on 
several  factors  including  the  sources  of  water, 
mixing  proportions,  precipitation  and  sorption 
of  constituents,  and  evaporation.  Predicted 
short-term  (during  pit  filling)  and  long-term  pit 
water  quality  conditions  are  described  below 
and  summarized  in  Table  4-2. 

Short-term  Pit  Lake  Water  Quality  - 
Modeling  results  suggest  that  pit  lake  water 
quality  would  be  poorest  during  early  lake 
filling  due  to  the  strong  influence  of 
leachates  from  the  oxidized  wall  rock. 
Initial  inflows  into  the  pit  could  exceed 
Nevada  drinking  water  and  aquatic  quality 
standards  for  cadmium,  iron,  manganese, 
pH,  selenium,  sulfate,  zinc,  and  TDS.  As 
the  pit  lake  fills,  concentrations  of  most  of 
these  constituents  are  predicted  to  decrease 
due  to  dilution  from  ground  water  and 
meteoric  water  or  chemical  precipitation 
and  sorption. 

During  the  period  of  lake  filling,  initial 
concentrations  of  some  constituents 
(cadmium,  calcium,  iron,  manganese,  and 
sulfate,  in  particular)  could  be  reduced  by 
mineral      precipitation.  Model      and 

laboratory  data  also  indicate  that 
precipitation       of       amorphous       ferric 


hydroxide  could  remove  minor  amounts  of 
several  metals  including  arsenic,  cadmium, 
copper,  lead,  manganese,  nickel,  selenium, 
sulfate,  and  zinc  from  the  pit  lake  by 
adsorption  and  settling. 

Limnological  modeling  suggests  that, 
depending  on  the  occurrence  and  type  of 
algae  that  would  grow  in  the  lake, 
stratification  could  occur  in  the  summer 
months  during  and  after  filling  and  result 
in  anoxic  bottom  conditions.  Settling  of 
amorphous  ferric  hydroxide  precipitates 
into  the  anoxic  zone  could  result  in  the 
reduction  of  ferric  iron  and  sulfate  and 
cause  the  precipitation  of  metallic  sulfides. 
The  latter  could  further  reduce 
concentrations  of  zinc,  nickel,  manganese, 
and  cadmium  in  the  lake.  Turnover  of  the 
lake  could  occur  in  the  fall  resulting  in 
temporary  expansion  of  the  anoxic  zone  in 
the  lower  levels  of  the  lake.  The  lowest  10 
feet  of  the  lake  could  remain  anoxic 
throughout  the  year.  Turnover  would, 
however,  have  little  effect  on  overall  pit 
lake  water  quality  based  on  available 
modeling  results.  Laboratory  testing  to 
evaluate  the  potential  for  dissolution  of 
precipitated  minerals  upon  exposure  to 
anoxic  conditions  (SMI/BCI,  1995b) 
indicated  that  no  significant  concentrations 
of  metals  would  be  released  into  the  lake 
water  under  this  scenario. 

Table  4-2  includes  a  column  titled  "Water 
Quality  When  Lake  Fills,"  which 
represents  a  prediction  of  lake  chemistry  at 
that  time  (90  to  140  years  after  cessation  of 
mining).  The  chemistry  of  the  pit  lake  at 
that  time  could  vary  within  the  bounds 
defined  by  the  compositions  shown  in  the 
two  columns  to  the  right.  The  potential 
variance  reflects  consideration  of  the  fact 
that  the  two  modeled  mechanisms 
(evaporation  of  lake  water  with 
replacement  by  ground  water,  and 
increased  mineral  precipitation  as  the  pH 
increases)  that  result  in  further  evolution  of 
water  quality  from  the  modeled  reference 
condition  of  lake  filling  would  also  be 
occurring  during  initial  filling.  Preferential 
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flow  through  zones  of  higher  permeability 
during  pit  filling  would  also  cause  short-term 
lake  water  quality  to  be  better  than  indicated. 
Because  the  actual  magnitude  of  these  beneficial 
effects  on  lake  water  quality  is  difficult  to 
quantify,  a  conservative  (worst-case)  approach 
to  water  quality  prediction  was  used. 

Long-Term  Pit  Lake  Water  Quality  -  After 
filling  of  the  lake  and  accounting  for  long- 
term  effects  of  mixing,  precipitation, 
sorption,  and  evaporation,  several 
important  pit  lake  water  quality  parameters 
are  predicted  to  improve.  Referring  to 
Table  4-2,  the  following  changes  in  pit  lake 
water  quality  would  occur  over  the  period 
of  pit  filling  and  during  a  reasonable  period 
thereafter  during  which  most  anticipated 
chemical  reactions  would  occur: 

•  Potentially      beneficial      changes 
Increased  pH  and  decreased  alkalinity, 
cadmium,  iron,  and  manganese 

•  Potential  adverse  changes  -  Increased 
TDS,  magnesium,  potassium,  sodium, 
aluminum,  arsenic,  barium,  copper, 
selenium,  silver,  and  zinc 

To  put  these  changes  in  perspective,  pH  is  one 
of  the  most  important  water  quality  parameters 
and  it  improves  with  time.  Increases  in  those 
parameters  noted  as  potentially  adverse  are 
generally  small  in  magnitude  and,  with  the 
exceptions  of  cadmium  and  manganese,  are 
projected  to  never  exceed  applicable  drinking 
water  standards.  Cadmium  and  manganese  are 
projected  to  exceed  drinking  water  standards 
during  filling,  however,  they  are  also  projected 
to  decrease  over  time  to  levels  well  below 
applicable  drinking  water  standards.  The  only 
parameters  projected  to  exceed  drinking  water 
standards  over  the  long-term  are  TDS  and 
sulfate. 


Beyond  the  modeled  time  period,  losses  of  pit 
water  to  evaporation  could  increase  the 
concentration  of  most  constituents.  Because 
baseline  ground  water  quality  is  relatively  good, 
however,      additional      concentration      of 


constituents  in  the  pit  lake  by  evaporation  is 
expected  to  be  offset  by  dilution  due  to  ground 
water  inflows  and  would  occur  at  a  relatively 
slow  rate  (SMI/BCI,  1995b). 

4.3.3.3  Ore  Stockpiles 

All  alternatives  include  an  ore  stockpile  near 
the  mill  where  ore  would  be  stored  temporarily 
prior  to  transport  or  processing.  To  prevent 
surface  water  runoff  from  entering  the  stockpile 
during  operations,  diversion  structures  would 
be  constructed  above  the  facility  to  intercept 
and  divert  drainage  around  and  away  from  the 
stockpile.  Direct  surface  water  runoff  from, 
and  any  infiltration  through,  the  ore  stockpile 
would  be  channelled  into  a  sedimentation  basin 
designed  to  contain  the  100-year,  24-hour  storm 
event.  Collected  water  would  be  allowed  to 
evaporate  or  could  be  used  for  process  makeup 
water  in  the  mill.  To  prevent  seepage  through 
the  base  of  the  stockpile,  the  facility  is  designed 
with  a  compacted  soil  liner  and  a  protective 
drainage  cover  above  the  liner  (SMI/BCI, 
1995a). 

Geochemical  testing  suggests  that  exposure  of 
ore  materials  to  precipitation  and  infiltration 
could  create  leachates  that  exceed  drinking 
water  quality  standards  for  aluminum,  iron, 
manganese,  and  thallium  (see  Section  3.4).  The 
design  of  the  ore  stockpile  facility  with  runoff 
diversion  structures,  a  liner  system,  and 
sedimentation  pond  reduces  the  potential  for 
short-term  surface  water  quality  impacts  from 
this  area.  In  addition,  due  to  its  limited  size, 
the  amount  of  leachate  potentially  generated 
from  the  ore  stockpile  would  be  limited. 

Due  to  the  short  time  that  ore  would  be  stored 
prior  to  processing,  no  long-term  surface  water 
quality  impacts  would  be  expected  from  the  ore 
stockpile.  Once  the  ore  is  depleted  and  milling 
operations  cease,  the  stockpile  area  would  be 
regraded  and  reclaimed. 

4.3.3.4  Heap  Leach  Pile 

Limited  or  no  surface  water  quality  impacts  are 
expected  to  occur  from  the  heap  leach  pile 
during  operations.  This  facility  would  be 
operated    as    a    zero    discharge    circuit    and 
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incorporates    the    following    design    features 
(SMI/BCI,  1995a): 

•  Diversion  channels  upgradient  from  the 
facility  to  divert  surface  water  runoff 
around  and  away  from  the  leach  pad 

•  A  composite  synthetic  liner  with  leak 
detection  system  to  minimize  vertical 
leakage  of  solution  through  the  base  of  the 
pile 

•  A  leachate  collection  system  to  capture 
pregnant  solution  above  the  primary  liner 
and  convey  it  to  on-site  storage  tanks 

•  A  double-lined  overflow  pond  to  collect 
surface  runoff  from  the  pile,  seepage 
through  the  primary  liner,  and  excess 
pregnant  solution  during  storm  events  and 
power  outages 

•  A  second  leak  detection  system  to  monitor 
for  releases  from  the  overflow  pond 

•  Secondary  containment  and  monitoring  for 
all  solution  tanks 


of  Nevada  requirements  with  fresh  water  until 
designated  constituent  concentrations  in  the 
rinsate  decline  to  State  specified  threshold 
levels.  Upon  completion  of  leach  pile 
neutralization,  rinse  water  would  be  collected 
and  allowed  to  evaporate.  Any  resulting 
residues  would  be  sampled  and  disposed  of  as 
either  solid  or  hazardous  wastes,  depending  on 
analysis  results.  To  minimize  potential  impacts 
to  surface  water  quality  after  closure,  the  leach 
pad  would  be  recontoured  and  revegetated  to 
reduce  infiltration  and  further  leachate 
generation.  In  light  of  the  relatively  dry 
climate,  high  evapotranspiration  rate,  and  the 
proposed  reclamation  measures,  leachate 
generation  from  the  reclaimed  heap  leach  pad 
should  be  minimal  and  is  not  expected  to 
adversely  impact  surface  water  quality. 

4.3.3.5     Tailings  Disposal  Facility 

Limited  or  no  surface  water  quality  impacts 
would  be  expected  to  occur  from  the  tailings 
disposal  facility  during  operations.  Similar  to 
the  heap  leach  pile,  this  facility  would  operate 
as  a  zero  discharge  facility  incorporating  the 
following  design  features  (WESTEC,  1995a): 


•  Lined  collection  trenches  for  all  system 
piping  with  the  trenches  discharging  to  the 
solution  overflow  pond 

Leach-grade  ore  would  be  processed  by  leaching 
with  an  alkaline  (about  pH  10  to  11)  solution 
containing  sodium  cyanide.  After  gold 
extraction,  the  barren  solution  would  be 
recycled      to      the      pile.  Geochemical 

characterization  studies  described  in  Section  3.4 
indicate  that,  ore  materials  placed  in  the  heap 
leach  pile  would  have  the  potential  to  generate 
acid  and  could  produce  short-term  and  long- 
term  leachates  that  exceed  drinking  water 
quality  standards  for  pH,  aluminum,  antimony, 
arsenic,  beryllium,  cadmium,  copper,  iron, 
manganese,  nickel,  selenium,  sulfate,  thallium, 
TDS,  and  zinc.  During  operations,  surface 
water  quality  concerns  relating  to  these 
leachates  would  be  addressed  through  operation 
of  the  heap  leach  as  a  closed-loop,  zero- 
discharge  system. 

Following  completion  of  leaching  operations, 
spent  ore  would  be  rinsed  consistent  with  State 


•  Diversion  channels  upgradient  from  the 
impoundment  to  divert  surface  water 
runoff  around  and  away  from  the  disposal 
area 

•  A  composite  soil  liner  to  minimize  vertical 
leakage  of  fluids  through  the  base  of  the 
facility 

•  A  drainage  collection  system  to  allow  the 
tailings  to  dewater  and  compact  and  to 
reduce  the  hydraulic  head  on  the  liner 

•  A  composite  synthetic-lined  seepage 
collection  pond  to  store  water  collected 
from  the  drainage  system 

•  A  leak  detection  system  to  monitor  for 
release  from  the  collection  pond. 

An  estimate  of  the  quality  of  water  that  would 
pond  and  be  collected  from  the  tailings  disposal 
facility  is  presented  in  Table  4-3.  This  estimate 
is    based    on    a    series    of    bench-scale    tests 
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(WESTEC,  1995c).  Review  of  the  tabulated 
data  suggests  that  the  tailings  water  would  have 
the  following  characteristics: 


•     The  liquid  would  be  alkaline  with  a 
between  8.8  and  10.1 


pH 


Total  dissolved  solids  would  be  variable 
and  could  range  from  less  than  1,000  mg/1 
to  over  3,000  mg/1 


•     Calcium     and 
dominant  ions 


sulfate     would     be     the 


•  Nutrient  levels  would  be  low  with  nitrate 
levels  less  than  0.5  mg/1  (as  N) 

•  WAD  cyanide  concentrations  would  be 
variable  remaining  less  than  35  mg/1 

•  The  liquid  would  contain  elevated  dissolved 
concentrations  of  some  trace  elements 
including  arsenic  (0.1  to  0.5  mg/1),  copper 
(0.1  to  1.4  mg/1),  iron  (0.3  to  46  mg/1), 
mercury  (0.0005  to  0.05  mg/1),  selenium 
(0.08  to  1.0  mg/1),  and  silver  (0.03  to  0.2 
mg/1) 

Actual  tailings  water  quality  conditions  could 
vary  somewhat  from  the  results  presented  in 
Table  4-3  due  to  effects  of  seasonal  dilution  of 
the  tailings  water  by  precipitation,  loss  of 
selected  contaminants  (cyanide  in  particular) 
through  natural  degradation,  pond  evaporation, 
and  recycling  and  addition  of  makeup  water  in 
the  mill.  During  operations,  water  collected  in 
the  tailings  seepage  collection  pond  would  be 
recycled  to  the  mill  as  process  makeup  water. 

After  decommissioning  of  the  mill,  excess 
tailings  water  would  be  drained  from  the 
disposal  area  and  allowed  to  evaporate.  The 
facility  would  then  be  recontoured  to  promote 
effective  drainage  off  the  tailings  surface  and 
revegetated  to  reduce  long-term  leachate 
generation.  As  a  result  of  the  relatively  dry 
climate,  high  evapotranspiration  rate,  and  low 
permeability  of  the  tailings  material,  leachate 
generation  from  the  tailings  disposal  facility 
after  closure  would  be  minimal,  and  no  long- 


term  impacts  to  surface  water  quality  would  be 
expected. 

4.3.3.6     Overburden  and  Interburden  Disposal  Areas 

All  action  alternatives  specify  permanent 
overburden  and  interburden  disposal  areas. 
Differences  between  the  alternatives  relative  to 
the  overburden  and  interburden  disposal  areas 
are  mainly  in  the  size,  location,  and 
configuration  of  the  disposal  areas  and  whether 
or  not  some  of  the  material  would  be  backfilled 
to  the  open  pits.  All  alternatives  could  involve 
backfilling  of  overburden  and  interburden  into 
the  Main  Pit,  and  Alternative  D  includes 
modifications  in  the  configuration  of  the 
disposal  areas.  A  further  discussion  of  surface 
water  impacts  related  to  these  alternatives  is 
presented  in  Section  4.3.6. 

Due  to  the  relatively  large  surface  area  exposed 
to  weathering,  overburden  and  interburden 
disposal  areas  could  potentially  produce  seepage 
that  would  impact  surface  water  quality  in  the 
Project     Area.  Results     of     geochemical 

characterization  studies  described  in  Section  3.4 
indicate  that  exposure  of  some  overburden  and 
interburden  materials  to  precipitation  and 
leaching  could  produce  seepage  that  would 
exceed  drinking  water  quality  standards  for 
manganese,  nickel,  and  selenium.  Other 
potential  impacts  could  include  the  temporary 
release  of  ammonia  and  nitrate  from  ANFO 
residues  from  blasting  contained  in  the 
overburden  and  interburden  materials.  In 
addition,  although  the  majority  of  overburden 
and  interburden  samples  tested  were  found  to 
have  low  potential  to  generate  acid,  humidity 
cell  and  column  test  data  did  suggest  that  some 
of  these  materials  could  produce  long-term 
leachates  that  exceed  drinking  water  quality 
standards  for  antimony,  arsenic,  cadmium,  iron, 
manganese,  nickel,  pH,  selenium,  sulfate,  TDS, 
thallium,  and  zinc. 
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TABLE  4-3 

lAILiniUS  LIUUIU  ANALYSIS' 

SAMPLE  NUMBER 

PARAMETER  (in  mg/l) 

PP#1 

PP#2 

47068-1 

PP#3 

47067-1 

pH  (filtered)2 

10.03 

9.4 

10.12 

8.84 

8.81 

Total  Dissolved  Solids 

3040 

3060 

3020 

857 

2850 

Calcium  (dissolved) 

610 

590 

560 

135 

594 

Magnesium  (dissolved) 

0.8 

8.9 

0.6 

12.1 

13.0 

Potassium  (dissolved) 

5.2 

11.6 

9.3 

11. 

22. 

Sodium  (dissolved) 

167 

277 

224 

121 

192 

Alkalinity,  Total  (filtered) 

100 

46 

135 

87 

46 

Chloride  (filtered) 

95.4 

85.2 

132 

44.7 

96.6 

Fluoride  (filtered) 

0.9 

0.3 

1.1 

1.0 

1.3 

Sulfate  (filtered) 

1620 

1850 

1400 

444 

2240 

Nitrate  as  Nitrogen 
(filtered) 

0.4 

0.2 

0.3 

0.1 

0.1 

WAD  Cyanide  (filtered) 

5.7 

0.81 

34 

6.9 

4.4 

Arsenic  (dissolved) 

0.20 

0.41 

0.37 

0.51 

0.14 

Barium  (dissolved) 

0.01 

<0.01 

<0.01 

0.04 

0.03 

Cadmium  (dissolved) 

<0.005 

<0.005 

<0.005 

0.005 

<0.005 

Chromium  (dissolved) 

<0.01 

<0.01 

<0.01 

<0.01 

<0.01 

Copper  (dissolved) 

1.37 

0.15 

1.31 

1.34 

0.97 

Iron  (dissolved) 

45.7 

16.2 

16.1 

0.28 

3.42 

Lead  (dissolved) 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

Manganese  (dissolved) 

<0.01 

0.01 

<0.01 

<0.01 

0.01 

Mercury  (dissolved) 

0.002 

0.0005 

0.05 

0.0007 

0.0033 

Selenium  (dissolved) 

0.34 

0.106 

0.082 

0.58 

0.99 

Silver  (dissolved) 

0.10 

0.03 

0.03 

0.18 

0.16 

Zinc  (dissolved) 

0.03 

0.02 

0.44 

0.11 

0.02 

Notes: 

'  Analysis  of  bench-scale  tailings  samples  reported  by  WESTEC  (1995c) 
2  pH  in  standard  units 
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The  following  measures  are  designed  to 
minimize  potential  water  quality  impacts  from 
the  overburden  and  interburden  disposal  areas 
(SMI/BCI,  1995a): 

•  Disposal  areas  would  be  located  outside 
major  drainages  and  away  from  existing 
springs 

•  A  system  of  diversion  ditches  would  be 
installed  to  divert  surface  water  runoff 
around  and  away  from  the  disposal  areas 

•  'Sulfide'  materials  determined  through 
geochemical  testing  to  have  the  potential  to 
generate  acid  (ANP/AGP  ratio  less  than 
1.2)  and  leach  contaminants  (total  sulfur 
greater  than  0.9%)  would  be  segregated  and 
placed  in  separate  disposal  areas 

•  'Oxide'  material  with  a  low  potential  to 
generate  acid  and  leach  contaminants 
would  be  used  as  a  basal  layer  and  cover 
for  the  sulfide  disposal  areas  and,  thereby, 
serve  as  a  buffer  and  drainage  layer 

•  Only  oxide  material  would  be  used  as 
backfill  for  any  of  the  mine  pits 

•  Only  the  Main  Pit  has  been  identified  as  a 
probable  site  for  backfilling  with 
overburden  and  interburden  materials  since 
this  pit  is  predicted  to  remain  dry 
following  mining  (feasibility  of  partially  or 
completely  backfilling  other  pits  would  be 
determined  using  additional  information 
obtained  through  mine  development) 

•  On-site  geochemical  testing  would  be 
performed  during  mining  to  verify  block 
model  predictions  regarding  the  location  of 
oxide  and  sulfide  material  in  the  open  pits 

•  After  mining,  disposal  areas  would  be 
regraded  to  promote  revegetation  and 
minimize  infiltration  and  erosion 

As  a  result  of  these  measures,  short-term  and 
long-term  water  quality  impacts  from  the 
overburden  and  interburden  disposal  areas 
would  be  minimal. 


To  further  characterize  potential  water  quality 
impacts  from  the  overburden  and  interburden 
disposal  areas,  SMI/BCI  (1995b)  modeled  the 
rate  of  percolation  through  the  facilities  with 
the  Hydrologic  Evaluation  of  Landfill 
Performance  (HELP)  model  (Schroeder  and 
others,  1994).  Using  a  range  of  model  input 
parameters  for  climatic  factors  and  soil, 
overburden,  and  interburden  material 
characteristics  to  represent  best-case  and  worst- 
case  conditions,  it  was  estimated  that 
percolation  through  the  sulfide  disposal  areas 
would  begin  after  approximately  100  to  600 
years  and  percolation  through  the  oxide 
disposal  areas  would  begin  after  approximately 
130  years.  At  the  point  where  steady-state 
conditions  are  achieved,  percolation  rates 
through  the  piles  are  estimated  at  between  0.02 
to  0.03  gallons  per  minute  per  acre.  These 
estimates  are  believed  to  overstate  potential 
percolation  through  the  piles  given  that 
estimates  of  initial  water  content  of  the 
overburden  and  interburden  materials  are 
believed  to  be  high  and  the  effects  of  best 
management  practices  which  could  reduce 
infiltration  were  not  fully  reflected  (SMI/BCI, 
1995b).  The  results  show,  nonetheless,  that 
little  seepage  would  occur,  and  no  substantial 
water  quality  impacts  from  the  waste  disposal 
areas  would  be  consequently  expected, 
regardless  of  the  quality  of  the  leachates. 

4.3.3.7     Accidental  Discharges 

Impacts  to  surface  water  from  accidental 
discharges  are  common  to  all  action 
alternatives.  SFPGC  has  described  an 
emergency  response  plan  in  the  "Mule  Canyon 
Water  Pollution  Control  Permit  Application" 
(SMI/BCI,  1995c).  The  plan  establishes 
proposed  methods  for  preventing  and 
responding  to  accidental  discharges.  Several 
materials  considered  for  use  in  the  proposed 
mining  operation  could  impact  area  surface  and 
ground  water  in  the  event  of  a  release.  These 
materials  are  specifically  listed  and  anticipated 
material  quantities  identified  in  Section  2.4.16 
and  include  chemical  reagents  and  petroleum 
products. 
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The  potential  for  accidental  discharges  would 
be  limited  through  proper  design,  materials 
handling,  inspection,  and  regular  maintenance. 
The  emergency  response  plan  addresses  both 
preventative  measures  and  containment 
measures  to  be  implemented  in  the  event  of  an 
accidental  discharge.  Discharges  within  the  mill 
facility  would  be  contained  by  facility 
foundations  and  curbs.  All  liquid  petroleum  or 
chemical  storage  tanks  utilized  in  conjunction 
with  mining  and  related  operations  would  be 
located  above  ground  and  surrounded  by  berms 
or  concrete  containment  structures  to  contain 
any  potential  spills.  Tailings  delivery  and 
reclaim  water  pipelines  between  the  mill  facility 
and  tailings  impoundment,  and  between  the 
seepage  collection  pond  and  the  mill  facility 
would  be  placed  in  double-lined  trenches 
located  above  ground  or  would  utilize  a  double 
pipe  with  leak  detection.  Diversion  structures 
would  be  constructed  around  all  major  project 
facilities  to  divert  surface  drainage  away  from 
the  facilities  and  prevent  potential  mixing  of 
process  fluids  with  surface  runoff  flows.  Since 
there  are  no  perennial  streams  located  within 
the  Project  Area,  the  risk  of  contamination  to 
surface  waters  are  minimal,  unless  an  accidental 
discharge  occurs  during  a  storm  runoff  event. 
In  this  case,  short-term  water  quality  impacts 
could  occur  but  would  be  limited  by  the  noted 
control  and  mitigation  measures  and  natural 
dilution  effects. 

In  the  unlikely  event  that  surface  waters  were 
contaminated  as  a  result  of  an  accidental 
discharge  on  the  site  during  a  significant  storm 
event,  any  contaminants  would  be  diluted  by 
and  dispersed  in  the  runoff  volume  generated 
from  the  Project  Area.  Any  contaminated 
runoff  which  might  leave  the  Project  Area 
would  flow  through  one  of  the  small  ephemeral 
drainages  in  the  area,  providing  opportunity  for 
interception  and  containment  at  several  points. 
Any  contaminated  runoff  not  intercepted 
would  reach  the  western  edge  of  Whirlwind 
Valley  and  either  infiltrate  into  the  alluvial 
sediments  or  spread  out  and  pond  within  the 
alkali  flat  areas.  As  discussed  in  Section  3.5,  the 
distance  between  the  alkali  flat  area  and  Coyote 
Creek,  which  is  tributary  to  the  Humboldt 
River,   is  approximately  five  miles  with   no 


gradient  to  induce  flow  and  no  defined  channel. 
The  volume  of  potential  runoff  from  the 
Project  Area  would  be  less  than  one-third  the 
total  volume  of  runoff  to  Whirlwind  Valley 
with  corresponding  dilution  and  dispersion 
effects. 

Accidental  discharge  could  also  occur  during 
transportation  of  materials  to  the  mine  site. 
For  these  discharges  to  impact  surface  waters, 
the  accident  would  have  to  occur  adjacent  to  a 
wetland  or  flowing  drainage.  There  would  be 
the  potential  for  short-term  localized  water 
quality  impacts  under  this  scenario.  In  any  case 
of  accidental  discharge  of  hazardous  materials 
at,  or  in-route  to  the  Project  Area,  spill 
containment  and  clean-up  procedures  as 
outlined  in  the  emergency  response  plan  would 
be  implemented.  Additional  discussion  of 
potential  transportation  related  impacts  is 
presented  in  Section  4.11.3. 


4.3.4 


Surface      Water 
Alternative  B 
(Proposed  Action) 


Effects      of 


Potential  surface  water  impacts  under 
Alternative  B  are  generally  the  same  as  those 
described  in  Section  4.3.3.  If  the  Main  Pit  is 
not  backfilled,  more  material  would  be  placed 
in  Overburden  and  Interburden  Disposal  Area 
5,  increasing  the  total  volume  and  footprint  of 
this  disposal  area.  Given  the  option  of  partially 
or  completely  backfilling  other  pits  as  outlined 
in  Section  2.4.8,  the  size  and  configuration  of 
other  overburden  and  interburden  disposal  areas 
could  change  and  the  number,  size  and  depth  of 
potential  final  pit  ponds  or  temporary  pools 
could  be  reduced.  Regardless  of  any  changes  in 
disposal  area  volume  and  size,  the  disposal  areas 
would  be  designed  and  constructed  utilizing  the 
same  design  criteria  to  minimize  potential 
impacts  to  surface  water  quantity  and  quality. 

Surface  water  conditions  in  the  Main  Pit  or 
other  pits  which  might  be  partially  or  fully 
backfilled  would  also  not  be  expected  to  differ 
significantly  under  this  option.  Because  ground 
water  would  not  be  expected  to  accumulate  in 
the  Main  Pit  or  any  other  backfilled  pits 
following  mining,  the  pits  would  remain  dry 
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with  the  exception  of  water  that  ponds 
temporarily  following  major  storm  events.  As 
described  in  Section  4.3.3,  only  oxide 
overburden  and  interburden  materials 
determined  to  have  a  low  potential  to  generate 
acid  and  leach  contaminants  would  potentially 
be  backfilled  under  the  Proposed  Action. 

4.3.5  Surface  Water  Effects  of 
Alternative  C 

(East  Access  Alternatives) 

Potential  surface  water  impacts  from 
Alternative  C  are  predicted  to  be  similar  to 
those  from  the  Proposed  Action.  The  surface 
disturbance  area  would  increase  by 
approximately  220  acres  if  an  east  access  road 
were  constructed  in  addition  to  the  proposed 
west  access  road,  and  would  decrease  slightly  if 
an  eastern  access  were  constructed  in  lieu  of  the 
west  access.  Application  of  best  management 
practices,  as  defined  by  applicable  NDEP 
regulations,  during  road  construction  would, 
however,  minimize  potential  impacts  to  surface 
water  from  increased  erosion,  runoff,  and 
siltation  from  road  disturbance  areas,  regardless 
of  which  access  alternative  or  combination  of 
alternatives  is  selected.  Although  different 
drainages  could  potentially  be  affected  in  the 
event  of  any  accidental  spills  and  resultant 
chemical  releases  during  material  transport  to 
the  site,  the  SPCC  Plan  developed  for  the 
proposed  operations  would  be  applicable  to  any 
and  all  routing  alternatives  and  would  be 
implemented  as  required  to  minimize  potential 
water  quality  impacts. 

4.3.6  Surface  Water  -  Effects  of 
Alternative  D  (Overburden  and 
Interburden  Disposal  Area 
Configuration  Alternative) 

Alternative  D  is  similar  to  the  Proposed  Action 
except  that  the  configuration  of  the  overburden 
and  interburden  disposal  areas  would  be 
modified  and  result  in  a  change  in  the  height, 
footprint,  and  surface  configuration  of  the  piles. 
The  most  substantial  of  these  changes  would  be 
the  elimination  of  the  proposed  benches  on 
disposal  area  outslopes.  This  change  would 
potentially  increase  runoff  volumes,  velocities, 


and  resultant  erosion  on  outslope  areas  relative 
to  the  Proposed  Action.  Increased  erosion 
would,  in  turn,  have  the  potential  to  expose 
potential  acid  generating  materials  in  designated 
sulfide  disposal  areas. 

4.3.7  Surface  Water  Cumulative  Effects 

The  Proposed  Action  or  other  action 
alternatives  will  not  have  any  substantive 
permanent  impacts  on  local  and  regional  surface 
water  resources  within  the  designated 
Cumulative  Impact  Area.  The  main  potential 
impacts  would  be  disturbance  of  surface 
watersheds  and  minor  alteration  of  surface 
drainage  patterns  in  the  Project  Area. 

Sediment  control  measures  would  be  in  place 
during  construction  and  mining.  During 
construction  of  the  facilities,  including  access 
roads  and  utility  corridors,  specific  construction 
practices  to  control  erosion,  runoff,  and 
sedimentation  would  be  implemented  as 
described  in  Section  2.4.4.  During  active 
mining,  surface  runoff  would  be  diverted 
around  active  pit  and  overburden  and 
interburden  disposal  areas.  Diversion  ditches 
would  keep  most  surface  runoff  from 
contacting  overburden  or  interburden  disposal 
areas.  Runoff  from  the  ore  stockpile  would  be 
directed  to  a  sediment  pond  and  evaporated  or 
used  as  process  water.  The  heap  leach  pile  and 
tailings  facility  would  operate  as  a  zero 
discharge  circuits.  The  quality  of  surface  water 
runoff  from  the  Project  Area  would  not  be 
substantially  altered  by  the  project.  Postmining 
drainages  would  be  established  and  stabilized  in 
a  manner  which  minimizes  sediment 
production. 

4.3.8  Surface      Water 
Mitigation 


Hydrology 


Generally,  the  operational  control  and 
monitoring  practices  included  as  components  of 
the  Proposed  Action  and  other  action 
alternatives  would  provide  for  effective 
mitigation  of  potential  surface  water  impacts. 
These  measures  include: 
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•  Design  for  process  water  recycling  to  limit 
the  potential  for  discharges 

•  Provisions     for     regular     surface     water 
monitoring 

•  Diversion  of  runoff  around  major  facilities 

•  Localized  erosion  and  sediment  controls 

•  Characterization  and  isolation  of  potential 
acid-generating  materials 

•  Use  of  holding  ponds  for  pit  dewatering 
discharge 

•  Operation  of  the  heap  leach  and  tailings 
facilities  as  zero-discharge  circuits 

•  An  SPCC  plan  to  address  any  accidental 
discharge 

Given  that  potential  surface  water  hydrologic 
impacts  would  be  effectively  addressed  by 
specific  regulatory  standards  for  operation, 
maintenance,  monitoring,  reporting,  and 
reclamation,  the  primary  supplemental 
mitigation  required  would  be  ongoing 
compliance  with  the  following  plans  and 
permits: 

•  NDEP  Water  Pollution  Control  Permit 

•  NDEP  Storm  Water  Pollution  Prevention 
Plan 

•  NDEP  Storm  Water  Discharge  Permit 

•  SPCC  Plan 

•  NDOW  Industrial  Artificial  Pond  Permit 

4.3.9     Surface    Water    -    Other    Impact 
Considerations 

Relative  to  surface  water  hydrologic  resources, 
other  impact  considerations  including:  1) 
Unavoidable  adverse  impacts;  2)  Irreversible  and 
irretrievable  resource  commitments;  and  3) 
Short-term  use  and  long-term  productivity 
relationships;  are  summarized  by  Table  4-1. 


4.4         GROUND  WATER  HYDROLOGY 

4.4.1  Ground  Water  -  Introduction 

Potential  impacts  to  the  local  ground  water 
system  from  the  proposed  mining  and  related 
activities  could  be  caused  by  open  pit 
excavation,  pit  dewatering,  heap  leach 
operations,  overburden  and  interburden  and 
tailings  disposal,  pumping  of  ground  water  for 
water  supply,  and  accidental  spills  of  hazardous 
material.  The  potential  impacts  on  ground 
water  quantity  and  quality  associated  with  each 
of  the  proposed  alternatives  are  discussed  in  the 
following      sections.  These      discussions 

incorporate  consideration  of  geochemical 
conditions  (as  described  in  Section  3.4)  as  they 
relate  to  potential  ground  water  impacts. 

4.4.2  Ground      Water      -      Effects      of 
Alternative  A  (No  Action) 

Previous  exploration  activities  at  the  Mule 
Canyon  project  site  have  included  drilling  of 
exploration,  monitoring,  and  test  boreholes, 
excavation  of  trenches,  and  mining  of  an 
exploration  adit.  Springs  located  within  the 
project  site  were  not  disturbed  during  these 
activities  since  a  minimum  25-foot  buffer  zone 
was  maintained  between  flowing  springs  and 
ground  disturbing  activities.  Also,  drilling 
activities  caused  only  temporary  impacts  to  the 
ground  water  system.  Boreholes  with  zones  of 
artisian  pressure  were  allowed  to  flow  only  for 
a  short  time  prior  to  plugging  with  weighted 
drilling  mud.  Exploration  boreholes  were 
plugged  and  abandoned  according  to  the 
requirements  of  the  State  Engineer's  Office. 
Permitted  ongoing  exploration  activities  would 
involve  similar  disturbance,  control  measures, 
and  potential  impacts. 

4.4.2.1     Exploration  Adit 

The  primary  impact  to  the  local  ground  water 
system  under  the  No-Action  Alternative  would 
be  continuing  discharge  from  the  existing 
exploration  adit  in  the  northwest  quarter  of 
Section  4,  T31N,  R47E.  The  adit  and 
associated  drift  were  excavated  in  1991  with  a 
portal  elevation  of  approximately  6,520  feet. 
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The  adit  extends  more  than  450  feet  in  a 
southwest  direction,  and  the  drift  extends  about 
350  feet  in  a  northwest/southeast  direction. 
According  to  available  information  (ESI,  1992a) 
discharge  from  the  adit  during  construction 
averaged  about  5  gpm.  Adit  discharge  declined 
following  initial  development  averaging 
approximately  3  gpm  from  1992  through  the 
present.  Historic  discharge  from  the  adit  has 
impacted  water  levels  in  monitoring  wells 
within  the  zone  of  influence  (SMI/BCI,  1995a). 
The  adit  has  been  sealed  with  a  bulkhead  seal 
under  an  NDEP  closure  plan.  Discharge  is 
now  limited  to  any  minor  seepage  around  the 
seal. 

Future  adit  discharges  will  continue  to  impact 
ground  water  recharge-discharge  patterns  within 
the  zone  of  influence.  With  a  relatively  small 
zone  of  influence  and  limited  discharge  volume, 
it  is  believed  that  the  impact  of  adit  discharge 
on  local  ground  water  flows  would  not  be 
significant.  The  hydrogeologic  balance  in  the 
adit  area  will  likely  result  in  a  small  decrease  in 
discharge  for  spring  GNCS  4.  Once  mining  in 
the  associated  west  ore  zone  is  completed,  adit 
discharge  would  decline  further  or  cease  since 
the  adit  falls  within  the  zone  of  influence  for 
the  West  Pit. 

Water  discharged  from  the  exploration  adit  has 
been  affected  by  the  oxidation  of  sulfide 
minerals  exposed  in  the  adit  walls  and  floor. 
Previous  sampling  has  shown  that,  depending 
on  the  time  of  year  and/or  sample  location, 
adit  discharges  can  be  of  poor  quality  and 
characteristic  of  AMD  (SMI/BCI,  1995a).  Wells 
and  springs  monitored  downgradient  of  the  adit 
have  a  different  chemical  signature  than  the  adit 
water,  suggesting  that  impacts  from  the  adit  on 
ground  water  quality  have  been  (and  continue 
to  be)  localized.  Based  on  these  data,  future 
impacts  from  the  adit  on  site  ground  water 
quality  are  predicted  to  be  minor. 

4.4.2.2     Exploration  Activities 

Ground  water  quality  could  be  locally  and 
temporarily  impacted  by  introduction  of 
drilling  additives  and  lost  circulation  of  those 
additives    during   future   exploration   drilling. 


Possible  fuel  or  oil  spills  from  drilling  activities 
could  also  cause  minor  effects  to  local  ground 
water  quality.  Where  drilling  intercepts  aquifer 
units,  temporary,  localized  dewatering  and 
drawdown  may  occur  until  drillholes  are 
plugged  and  sealed. 

4.4.3     Ground  Water  Effects  Common  to 
All  Other  Alternatives 

Potential  impacts  from  proposed  mining 
activities  and  mining  related  facilities  on  ground 
water  quantity  could  include  changes  in  the 
recharge-discharge  relationships,  and  a  decrease 
in  water  levels  due  to  mine  dewatering  and 
water  supply  pumping.  Reductions  in  water 
levels  may  cause  springs  to  dry-up  or  spring 
flows  to  decline.  Ground  water  quality  could 
also  be  impacted  by  seepage  from  the  open  pits, 
heap  leach  pad,  tailings  and  overburden  and 
interburden  disposal  areas  and  from  accidental 
spills. 

4.4.3.1     Open  Pit  Mining 

Surface  Disturbance  -  The  proposed  mining 
operations  would  result  in  surface  disturbance 
and  excavation  of  two  springs  (MCS-3A  and 
MCS-3B).  The  loss  of  these  springs  is 
unavoidable  given  the  location  of  identified 
mineral  reserves  and  would  result  in  loss  of  the 
springs  as  a  source  of  stock  water  for  wildlife 
and  livestock.  Flows  for  springs  MCS-A,  MCS- 
2,  MCS-4,  and  MCS-10  could  be  significantly 
reduced  and  the  springs  could  dry  up  entirely. 
Discharge  from  four  other  springs  (MCS-6, 
MCS-7A,  MCS-8,  and  MCS-11)  could  also  be 
reduced.  Other  springs  located  along  the  flanks 
of  the  northern  Shoshone  Mountain  Range 
would  not  be  affected,  due  to  their  location 
well  downgradient  from  the  mining  operations. 

Pit  Dewatering  During  Mining  -  Excavation  of 
open  pits  below  the  zone  of  saturation  would 
cause  changes  in  the  direction  of  ground  water 
flow.  Localized  ground  water  flow  would  be 
toward  the  pits,  where  discharge  by  pumping 
or  increased  evaporation  would  take  place. 

Two  of  the  five  proposed  open  pits  (West  and 
South)  would  be  excavated  below  the  zone  of 
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saturation  and  would  need  to  be  dewatered 
during  the  mining  operation  (SMI/BCI,  1995a). 
The  remaining  pits  (Main,  North,  and  Section 
9)  would  be  excavated  above  the  zone  of 
saturation.  Since  they  would  intercept  shallow 
ground  water  flows  and  surface  runoff, 
however,  the  remaining  pits  (except  for  the 
Section  9  Pit)  would  also  require  dewatering 
during  mining. 

Ground  water  flow  modeling  was  performed  to 
assess  the  rates  of  ground  water  inflow  to  the 
pits  both  during  mining  and  following 
completion  of  mining.  A  detailed,  three- 
dimensional  ground  water  flow  model  was 
developed  to  evaluate  hydrologic  baseline 
conditions,  design  the  pit  dewatering  system, 
and  evaluate  post-closure  hydrogeologic 
conditions  in  the  vicinity  of  the  mine  pits. 
Ground  water  inflow  was  modeled  using  the 
USGS  Modular  Three-Dimensional  Ground 
Water  Flow  Program  (MODFLOW) 
(McDonald  and  Harbaugh,  1988)  as  described  in 
detail  in  SMI/BCI  (1995b).  In  addition,  the 
particle-tracking  module  PATH3D  (Zheng, 
1989)  was  used  to  evaluate  the  direction  and 
approximate  rate  of  ground  water  flow  in  the 
vicinity  of  the  open  pits  following  mine 
closure. 

Open  pits  would  be  dewatered  during  mining 
through  gravity  drainage  or  pumping  to 
collection  sumps.  Pumping  rates  were 
determined  by  calculating  the  two  potential 
components  of  the  pit  inflow:  surface  runoff 
and  ground  water  inflow.  Surface  runoff  would 
be  limited  by  the  construction  of  diversion 
ditches  which  would  prevent  major  inflows  of 
surface  water  into  the  pits  (BCI,  1994). 

Results  from  ground  water  flow  modeling 
indicate  that  during  mining,  individual  pit 
inflows  would  range  from  0  to  50  gpm.  Total 
inflow  to  the  open  pits  would  peak  at  110  gpm 
in  year  2000  and  then  decline.  The  distribution 
of  predicted  dewatering  rates  during  mining  is 
presented  in  Table  2-9. 

The  main  impacts  from  pit  dewatering  would 
include  lowering  of  the  ground  water  table,  and 
consequent  reductions  in  flow  from  local  fresh- 


water springs  (SMI/BCI,  1995b).  Dewatering  of 
the  West  and  South  pits  is  predicted  to  lower 
the  water  table  immediately  adjacent  to  the  pits 
by  several  hundred  feet.  The  resulting  impact 
on  the  local  ground  water  system,  however,  is 
expected  to  be  minor  since  bedrock 
permeability  and  the  relatively  short  duration 
of  planned  dewatering  operations  (1996  to  2005) 
would  limit  the  areal  extent  of  potential 
drawdown  zones.  The  proposed  pits  are 
located  near  the  local  drainage  divide  which 
would  also  decrease  the  potential  impact  on 
surface  and  ground  water  resources.  The 
maximum  extent  of  drawdown  during  mining 
is  estimated  to  be  less  than  one  mile  from  each 
pit. 

During  mining,  water  that  collects  in  the  open 
pits  from  ground  water  inflow  and  surface 
runoff  would  be  removed  by  pumping.  The 
potential  for  seepage  to  occur  would,  therefore, 
be  low  and  adverse  impacts  to  ground  water 
quality  from  water  accumulations  in  the  open 
pits  would  not  be  anticipated. 

Pit  Filling  After  Mining  -  At  the  end  of  mining 
some  of  the  mine  pits  would  begin  to  fill  due 
to  surface  water  runoff,  precipitation,  and 
ground  water  inflow.  According  to  SMI/BCI 
(1995b),  permanent  water  accumulations  would 
develop  in  only  two  pits  after  mining.  A  deep 
lake  (approximately  110-feet  deep  and  with  a 
surface  area  of  approximately  3.1  acres)  would 
form  in  the  South  Pit  and  two  shallow  ponds 
(approximately  20  feet)  would  form  in  the 
central  portion  of  the  South  Pit  and  the 
southern  portion  of  the  West  Pit.  The  shallow 
ponds  are  predicted  to  reach  an  equilibrium 
level  in  approximately  10  to  20  years  and  the 
deep  lake  (South  Pit)  would  fill  and  stabilize  in 
approximately  90  to  140  years  (SMI/BCI,  1995). 

During  the  period  of  pit  filling,  site 
hydrogeologic  conditions  would  gradually 
return  to  near  pre-mining  conditions.  In  areas 
where  mining  would  result  in  localized 
depression  of  the  water  table,  ground  water 
levels  would  return  to  dynamically  stable  levels 
approximating  premining  conditions.  Pre- 
mining  water  levels  would  not,  however,  be 
achieved  in  the  vicinity  of  the  South  and  West 
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Pits  since  evaporation  from  the  pit  lakes  or 
ponds  would  result  in  minor  localized 
drawdown.  The  existence  of  permanent  water 
accumulations  in  the  two  pits  would  have  only- 
minimal  long-term  quantitative  impact  on  the 
local  ground  water  system. 

Following  completion  of  mining,  impacts  to 
ground  water  quality  from  the  open  pits  would 
be  minimal.  Although  the  potential  exists  for 
some  infiltration  from  the  ponds  and  pit  lake  to 
underlying  rock  units,  the  infiltration  potential 
is  low  due  to  relatively  low  permeabilities  and 
the  amount  of  seepage  is  not  expected  to  be 
significant.  High  evaporation  rates  are 
projected  to  cause  the  pits  to  act  as  aquifer 
discharge  areas  with  the  result  that  there  would 
be  little,  if  any,  aquifer  recharge.  Most  of  the 
water  that  would  temporarily  accumulate  in  the 
other  pits  following  precipitation  events  would 
evaporate  and  result  in  little  seepage.  If  more 
infiltration  were  to  occur  from  the  pits  than 
projected,  ground  water  quality  could  be  locally 
impacted.  Geochemical  modelling  as  described 
in  Section  4.3,  suggests  that  water  that  collects 
in  the  small  permanent  or  temporary  pit  ponds 
could  exceed  drinking  water  quality  standards 
for  cadmium,  chloride,  copper,  fluoride,  iron, 
manganese,  nickel,  pH,  selenium,  sulfate,  TDS, 
and  zinc.  The  quality  of  the  pit  lake  water  is 
predicted  to  be  poorest  during  early  lake  filling 
and  could  exceed  water  quality  standards  for 
cadmium,  iron,  manganese,  pH,  selenium, 
sulfate,  TDS,  and  zinc.  After  filling,  pit  lake 
water  quality  could  also  exceed  drinking  water 
and  aquatic  standards  for  sulfate  and  TDS. 

As  indicated  in  the  preceding  section,  the 
amount  of  infiltration  from  the  open  pits  after 
mining  would  be  minimal  and  would  not  be 
expected  to  result  in  any  substantial  ground 
water  quality  impacts.  To  confirm  that  ground 
water  quality  degradation  is  not  occurring, 
SFPGC  would  monitor  springs  and  wells 
downgradient  of  the  pits  during  and  for  a 
period  of  at  least  3  years  following  completion 
of  mining  and  reclamation,  consistent  with 
applicable  provisions  of  the  NDEP  Water 
Pollution  Control  Permit. 


4.4.3.2  Ore  Stockpile 

The  surface  disturbance  for  the  proposed  ore 
stockpile  would  be  relatively  small 
(approximately  12  acres)  and,  therefore,  is  not 
expected  to  substantially  impact  the  local 
ground  water  recharge-discharge  system. 

The  ore  stockpile  would  also  not  be  expected 
to  adversely  impact  ground  water  quality.  As 
described  in  Section  4.3,  the  ore  stockpile  has 
been  designed  to  minimize  the  formation  and 
release  of  leachate  during  operations.  Little  or 
no  leachate  is  expected  to  be  generated  from  the 
ore  stockpile  or  released  into  underlying  soil 
materials.  Infiltration  and  leaching  potential 
would  be  minimized  by  proposed  design 
features  including  a  compacted  soil  liner,  the 
limited  size  of  the  facility,  and  low 
precipitation  and  high  evaporation  rates  at  the 
site. 

The  ore  stockpile  would  be  underlain  by 
approximately  700  feet  of  unsaturated  alluvium 
and  volcanic  bedrock  (SMI/BCI,  1995a).  Even 
if  minor  leachate  formation  and  infiltration 
were  to  occur,  the  natural  attenuation  capacity 
of  these  geologic  materials  could  be  expected  to 
reduce  contaminant  concentrations  to 
background  levels  before  any  seepage  could 
reach  the  underlying  aquifer. 

4.4.3.3  Heap  Leach  Pad 

The  heap  leach  pad  would  not  be  expected  to 
cause  either  short-term  or  long-term  impacts  to 
ground  water  resources.  As  described  in 
Section  4.3,  the  facility  has  been  designed  and 
would  be  operated  as  a  zero  discharge  circuit. 
After  mine  closure,  it  would  be 
decommissioned  and  reclaimed  to  minimize  the 
potential  for  long-term  generation  of  leachate 
or  release  of  cyanide  or  metals.  During 
operations,  a  leak  detection  system  would  be 
monitored  on  a  regular  basis  to  detect  any 
seepage  (SMI/BCI,  1995).  As  a  result  of  these 
measures  and  the  low  precipitation  and  high 
underlying  geologic  materials. 
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Similar  to  the  ore  stockpile,  the  heap  leach  pad 
would  be  underlain  by  over  700  feet  of 
unsaturated  alluvium  and  volcanic  bedrock 
(SMI/BCI,  1995a).  Even  if  minor  quantities  of 
leachate  were  released  from  the  facility,  the 
natural  attenuation  capacity  of  these  materials 
could  be  expected  to  significantly  reduce 
contaminant  concentrations  before  any  seepage 
could  reach  the  underlying  aquifer.  To  confirm 
that  ground  water  quality  degradation  is  not 
occurring  from  the  heap  leach  pad,  SFPGC 
would  install  ground  water  wells  downgradient 
of  the  facility  and  monitor  these  wells  during 
active  operations  and  following  mine  closure 
and  reclamation  consistent  with  applicable 
provisions  of  the  NDEP  Water  Pollution 
Control  Permit. 

4.4.3.4     Tailings  Disposal  Facility 

The  tailings  disposal  facility  would  not  be 
expected  to  cause  either  short-term  or  long-term 
impacts  to  ground  water  resources.  As 
described  in  Section  4.3,  the  facility  has  been 
designed  and  would  be  operated  as  a  zero 
discharge  circuit.  At  mine  closure,  it  would  be 
decommissioned  and  reclaimed  to  prevent  long- 
term  generation  of  leachate.  A  leak  detection 
system  would  be  installed  and  routinely 
monitored  during  operations  for  releases  from 
a  seepage  collection  pond.  As  a  result  of  these 
measures  and  the  low  precipitation  and  high 
evaporation  rates,  little  leachate  would  be 
expected  to  be  released  from  the  tailings  into 
the  underlying  geologic  materials. 

The  tailings  disposal  facility  would  be  underlain 
by  approximately  200  to  330  feet  of  unsaturated 
alluvium  and  volcanic  bedrock  (SMI/BCI, 
1995a).  Even  if  a  minor  volume  of  leachate 
were  to  be  released  from  the  tailings  facility, 
the  natural  attenuation  capacity  of  these 
materials  could  be  expected  to  significantly 
reduce  contaminant  concentrations  before  any 
seepage  could  reach  the  underlying  aquifer.  To 
confirm  that  ground  water  quality  degradation 
does  not  occur  from  the  tailings  facility, 
SFPGC  would  install  ground  water  wells 
downgradient  of  the  facility  and  monitor  these 
during  operations  and  after  mine  closure 


consistent  with  applicable  provisions  of  the 
NDEP  Water  Pollution  Control  Permit. 

4.4.3.5     Overburden  and  Interburden  Disposal  Areas 

Overburden  and  interburden  disposal  areas 
would  not  be  expected  to  result  in  substantial 
short-term  or  long-term  impacts  to  ground 
water  resources.  As  described  in  Section  4.3, 
disposal  areas  have  been  designed  to  minimize 
the  formation  and  release  of  leachate,  both 
during  operations  and  following  mine  closure. 
Because  of  proposed  design  features  and  the  low 
precipitation  and  high  evaporation  rates  at  the 
site,  the  volume  of  leachate  generated  and 
released  from  overburden  and  interburden 
disposal  areas  would  be  negligible.  Modeling 
results  suggest  that  percolation  through  the 
sulfide  disposal  areas  would  begin  after 
approximately  100  to  600  years  and  percolation 
through  the  oxide  disposal  areas  would  begin 
after  approximately  130  years  (SMI/BCI, 
1995b).  At  the  point  where  steady  state 
conditions  are  achieved,  the  percolation  rate 
through  the  individual  disposal  areas  is 
conservatively  estimated  at  between  0.02  and 
0.03  gpm.  Further  discussion  of  the  modeling 
approach  and  results  is  presented  in  Section  4.3. 

The  depth  to  ground  water  in  the  vicinity  of 
the  proposed  overburden  and  interburden 
disposal  areas  is  variable  and  would  range  from 
0  to  400  feet  below  ground  surface  (SMI/BCI, 
1995a).  In  light  of  the  minor  volume  of 
leachate  predicted  to  be  released  from  the 
overburden  and  interburden  disposal  areas,  the 
natural  attenuation  capacity  of  the  underlying 
sediments  and  the  effects  of  ground  water 
dilution  could  be  expected  to  reduce 
contaminant  concentrations  to  near  background 
levels  downgradient  of  these  facilities. 


4.4.3.6     Mine  Water  Supply 

It  is  estimated  that  up  to  approximately  900 
gpm  of  fresh  water  would  be  required  to  meet 
mine  dust  control  and  process  water  needs  and 
that  during  the  summer  months  when 
evaporative  losses  are  high,  water  supply  needs 
could  increase  to  1,000  gpm.     Some  of  this 
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water  would  be  obtained  directly  from  pit 
dewatering  holding  ponds  and  the  remainder 
would  be  supplied  from  a  well  field. 

In  order  to  meet  the  projected  demand,  a  well 
field  has  been  sited  in  the  western  Whirlwind 
Valley.  The  well  field  would  consist  of  three 
wells  which  would  be  completed  to  withdraw 
water  from  both  the  confined  and  unconfined 
aquifer  zones.  Because  only  a  limited  amount 
of  water  would  be  expected  from  pit 
dewatering  operations,  it  is  assumed  that  the 
Whirlwind  Valley  well  field  would  supply  the 
majority  of  the  water  needed  for  mining 
operations.  Lander  County  has  applied  for  a 
temporary  water  rights  waiver  which  would 
allow  establishment  and  temporary  use  of  an 
additional  water  supply  well  on  the  western 
side  of  the  Shoshone  Range  in  the  alluvium  of 
the  Reese  River  Valley.  This  well  is  intended 
to  be  a  temporary  water  source  for 
construction  and  maintenance  of  the  West 
Access  Road  and  would  be  established  only  if 
needed. 

There  could  be  temporary  impacts  to  ground 
water  resources  in  the  Whirlwind  Valley  due  to 
withdrawals  from  the  proposed  well  field.  The 
predicted  drawdown  of  the  water  table  in  the 
vicinity  of  the  well  field  is  estimated  to  average 
approximately  twenty-two  feet.  The  zone  of 
measurable  drawdown  would  extend 
approximately  two  miles  radially  from  the  well 
field  and  the  water  table  is  predicted  to  recover 
from  the  effects  of  pumping  within  a  period  of 
about  twelve  to  eighteen  years. 

The  potential  impacts  of  these  drawdowns  on 
the  ground  water  system  would  be  temporary. 
The  withdrawal  of  water  from  the  confined 
aquifer  would  cause  the  existing  upward 
hydraulic  gradient  to  be  temporarily  decreased 
resulting  in  a  reduction  in  ground  water  flow 
from  the  confined  zone  to  the  unconfined  zone. 
This  temporary  change  would  not  be 
considered  to  be  detrimental  to  the 
environment  and  would  be  mitigated  through 
recovery  of  the  water  table  on  cessation  of 
pumping  operations.  The  expected  water  table 
decline  caused  by  pumping  of  the  well  field 
could  also  have  a  minor  impact  on  the  wetland 


located  in  the  western  portion  of  the 
Whirlwind  Valley.  Any  impacts  on  the 
wetland  would  not,  however,  be  significant 
since  the  wetland  exists  primarily  because  of 
surface  discharge  flows  from  the  Oxbow 
Resource  geothermal  plant  and  ponding  of 
surface  runoff  from  the  nearby  mountain  slopes 
(SMI/BCI,  1995a).  An  aquiclude  which 
separates  the  near-surface  unconfined  aquifer 
and  the  deeper  confined  aquifer  would  also 
limit  surface  drawdown  effects. 

Temporary  lowering  of  the  water  table  would 
also  not  be  expected  to  adversely  impact  ground 
water  users  in  the  Whirlwind  Valley  since 
drawdown  would  be  limited,  localized,  and 
temporary.  The  increased  depth  to  ground 
water  would  probably  cause  evapotranspiration 
losses  from  the  aquifer  to  decline  locally  as  the 
water  table  falls  below  the  root  zone  of  some 
plants.  This  effect  is  expected  to  be  limited  and 
would  not  cause  appreciable  changes  in  the 
natural  vegetation  since  most  species  are  not 
dependent  on  sub-irrigation  for  their  survival. 
No  significant  impacts  would  be  expected  to 
occur  to  the  ground  water  resources  of  the 
eastern  Whirlwind  Valley  or  the  Humboldt 
River. 

No  substantial  water  quality  impacts  would  be 
expected  to  occur  due  to  water  supply 
development  for  the  mine.  A  minor  decrease 
in  salt  content  could  occur  in  shallow  ground 
water  near  the  well  fields  as  a  result  of  lowering 
the  water  table  and  locally  decreasing  the  rate 
of  evapotranspiration.  Also,  by  altering  the 
natural  hydraulic  gradient  near  the  well  field, 
water  quality  could  be  affected  locally  by  the 
mixing  of  waters  from  different  aquifers.  Such 
changes  are  expected  to  be  temporary  and  water 
quality  would  return  to  baseline  conditions 
after  pumping  operations  cease. 

4.4.3.7     Accidental  Discharges 

An  accidental  spill  of  hazardous  material  along 
an  access  route  and/or  at  the  project  site  could 
have  localized  impacts  on  the  ground  water 
system.  Impacts  could  include  temporary 
localized  ground  water  contamination  in  the 
area  of  the  spill,  although  the  potential  for 
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surface  water  impacts  would  be  greater  than  for 
impacts  to  ground  water.  A  detailed  discussion 
of  accidental  spills  and  potential  impacts  is 
presented  in  Section  4.3.3.7. 

4.4.4     Ground      Water      -      Effects      of 
Alternative  B  (Proposed  Action) 

Potential  ground  water  impacts  under 
Alternative  B  would  generally  be  the  same  as 
described  in  Section  4.4.3. 

If  the  decision  were  made  to  not  backfill  the 
Main  Pit,  more  material  would  be  placed  in 
Overburden  and  Interburden  Disposal  Area  5, 
increasing  the  volume  and  footprint  of  this 
disposal  area.  Given  the  option  of  partially  or 
fully  backfilling  other  pits  as  outlined  in 
Section  2.4.8,  the  size  and  configuration  of 
other  overburden  and  interburden  disposal  areas 
could  change,  the  depth  and  disturbed  area 
associated  with  final  pits  could  be  reduced,  and 
the  number,  size,  and  depth  of  final  pit  ponds 
or  temporary  pools  could  decrease.  Under  this 
alternative,  both  final  pits  and  overburden  and 
interburden  disposal  areas  would  be  similarly 
designed  and  reclaimed  to  minimize  the 
potential  for  formation  of  leachates  or  ARD. 
Whether  the  Main  Pit  is  backfilled  or  not 
would  have  little  or  no  affect  on  groundwater 
levels  in  the  vicinity  since  the  postmining  water 
table  is  projected  to  be  below  the  base  of  the 
Main  Pit  and  evaporative  effects  would 
consequently  be  negligible.  The  impact  to 
ground  water  quality  from  the  Main  Pit  would 
also  not  be  expected  to  differ  substantially 
between  the  alternatives.  Because  ground  water 
is  not  predicted  to  flow  into  the  Main  Pit 
following  mining,  the  pit  would  largely  remain 
dry,  regardless  of  which  option  is  selected. 
Under  the  no  backfill  option,  some  water  could 
locally  pond  in  the  pit  after  mine  closure  due 
to  storm  events,  but  most  of  this  water  would 
be  lost  to  evaporation  and  would  not  seep  out 
of  any  backfilled  pit. 

Similarly,  the  decision  to  partially  or  fully 
backfill  or  to  not  backfill  other  mine  pits 
would  take  into  consideration  the  potential 
ground  water  level  in  the  vicinity  of  each  pit 
area,  potential  postmining  surface  and  ground 


water  inflows  to  the  individual  pit  areas,  and 
the  availability  of  oxide  backfill  materials.  In 
any  pits  where  the  postmining  equilibrium 
water  level  would  be  above  the  base  of  the  pit, 
ground  water  would  pool  in  any  backfill 
material  placed  in  the  pit(s).  Since  this  pooled 
ground  water  would  be  in  equilibrium  with  the 
ground  water  system,  it  would  have  little  effect 
on  ground  water  levels  in  the  pit  vicinity.  Any 
changes  in  ground  water  quality  which  would 
occur  due  to  contact  with  backfill  materials, 
could  influence  ground  water  quality  in  the 
immediate  vicinity.  Potential  ground  water 
quality  impacts  would  be  minimized  by  the  use 
of  oxide  backfill  materials,  and  the  natural 
effects  of  dilution  and  dispersion  which  would 
increase  with  increasing  distance  from  the 
backfilled  pit(s).  Under  the  backfill  option,  any 
backfilled  pits  would  be  regraded  and 
revegetated  at  mine  closure  to  minimize  surface 
infiltration  and  only  oxide  waste  rock  material 
determined  to  have  a  low  potential  to  generate 
acid  and  leach  contaminants  would  be 
backfilled  into  the  pit(s). 

4.4.5     Ground      Water      -      Effects      of 
Alternative  C 
(East  Access  Alternatives) 

Potential  impacts  to  ground  water  resources 
from  Alternative  C  are  predicted  to  be  similar 
to  those  from  the  Proposed  Action.  There 
would  be  some  difference  in  surface  disturbance 
areas  by  constructing  an  east  access  road  rather 
than  a  west  access  road.  However,  road 
construction  would  not  be  expected  to 
significantly  alter  the  local  ground  water 
recharge-discharge  system,  regardless  of  which 
alternative  is  selected.  In  addition,  although 
different  ground  water  aquifers  could 
potentially  be  impacted  in  the  event  of 
accidental  spills  and  consequent  material 
releases  during  transport  to  the  site, 
implementation  of  the  SPCC  Plan  would 
minimize  any  potential  ground  water  quality 
impacts. 
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4.4.6  Ground      Water  Effects      of 
Alternative  D 

(Overburden  and  Interburden 
Disposal  Area  Configuration 
Alternative) 

Alternative  D  is  similar  to  the  Proposed  Action 
except  that  the  configuration  of  the  overburden 
and  interburden  disposal  areas  would  be 
modified  resulting  in  potential  changes  in  the 
height  and  footprint  of  the  piles.  This 
alternative  would  not  be  expected  to  result  in 
impacts  to  ground  water  resources  substantially 
different  from  those  described  for  the  Proposed 
Action.  Some  of  the  overburden  and 
interburden  disposal  areas  could  be  somewhat 
larger  or  smaller  depending  on  the 
configuration  option  selected,  but  differences 
would  not  be  great  enough  to  substantially 
change  the  impacts  to  the  ground  water 
recharge-discharge  system.  Regardless  of  their 
configuration,  overburden  and  interburden 
disposal  areas  have  been  designed  to  minimize 
potential  percolation  and  conditions  which 
could  result  in  acid  generation. 

4.4.7  Ground  Water  -  Cumulative  Effects 

No  cumulative  effects  on  ground  water 
quantity  or  quality  are  anticipated  from  the 
Proposed  Action  or  other  action  alternatives. 
There  are  no  minerals  mining,  industrial,  or 
other  major  development  activities  within  the 
designated  CEA  which  could  result  in 
cumulative  impacts  except  the  Oxbow 
Resources  Geothermal  Plant.  Operation  of  the 
geothermal  plant  would  not  result  in 
cumulative  impacts  since  the  geothermal  system 
which  supplies  the  plant  does  not  have  a  direct 
hydrologic  connection  with  hydrologic  systems 
which  could  be  impacted  by  the  proposed 
mining  activities  as  discussed  in  Sections  3.6.2 
and  3.6.4. 


ground  water  impacts.  These  considerations 
and  practices  include: 

•  Controlled  drainage  and  removal  of  surface 
and  ground  water  inflows  to  mine  pits 
during  active  operations 

•  Characterization  and  isolation  of  potential 
acid  generating  materials 

•  Limitation  of  any  backfilling  to  non-sulfide 
materials 

•  Design  of  the  ore  stockpile,  heap  leach,  and 
tailings  facilities  with  low  permeability 
liners,  and  leak  detection  systems  (leach 
and  tailings  facilities  only) 

•  Operation  of  the  heap  leach  and  tailings 
facilities  as  zero-discharge  circuits 

•  An  SPCC  Plan  to  address  accidental 
discharges  of  potentially  hazardous 
materials 

•  Design  of  the  mine  water  supply  to 
minimize  drawdown  and  design  for  process 
water  recycling  to  limit  the  potential  for 
discharges  and  minimize  water  supply 
requirements 

•  Provisions  for  regular  ground  water 
monitoring 

Potential  ground  water  impacts  would  be 
effectively  addressed  by  ongoing  compliance 
with  specific  regulatory  standards  for  operation, 
maintenance,  monitoring,  reporting,  and 
reclamation  under  the  following  plans  and 
permits: 

•  NDEP  Water  Pollution  Control  Permit 

•  SPCC  Plan 

•  NDOW  Industrial  Artificial  Pond  Permit 


4.4.8     Ground  Water  Hydrology  Mitigation 

Specific  facility  design,  and  operational  control 
and  monitoring  considerations  and  practices 
incorporated  as  components  of  the  Proposed 
Action  and  other  action  alternatives,  would 
provide  for  effective   mitigation  of  potential 


The  only  supplemental  mitigation  which  would 
be  justified  to  address  potential  long-term  water 
supply  impacts  would  be  water  supply 
developments  such  as  guzzlers,  catch  basins,  or 
wells  to  mitigate  loss  of  or  reduction  in  flow 
from  springs  and  seeps. 
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4.4.9     Other      Ground      Water      Impact 
Considerations 

Relative  to  ground  water  hydrologic  resources, 
other  impact  considerations  including:  1) 
Unavoidable  adverse  impacts;  2)  Irreversible  and 
irretrievable  resource  commitments;  and  3) 
Short-term  use  and  long-term  productivity 
relationships,  are  summarized  by  Table  4-1. 

4.5         SOILS 

4.5.1     Soils  -  Introduction 

The  proposed  mining  and  related  activities 
would  result  in  direct  disturbance  of  existing 
soil  resources  and  loss  or  modification  of 
existing  soil  profiles.  Project  related  surface 
disturbance  also  has  the  potential  to  increase 
surface  erosion  resulting  in  further  loss  of  soil 
materials  through  erosion  and  sediment 
transport.  Handling,  transport,  and  stockpiling 
of  mine  materials  have  the  potential  to 
contaminate  surface  soil  materials  through 
drainage  of  contaminants  from  material 
leaching  or  distribution  of  contaminantes  in 
windborne  dust.  Accidental  discharges  of 
potentially  hazardous  materials  and  petroleum 
products  could  also  result  in  contamination  of 
surface  soil  materials.  In  conjunction  with  the 
proposed  mining  and  related  activities  soil 
materials  would  be  recovered  and  stockpiled  for 
future  use  in  site  reclamation.  Long-term 
stockpiling  would  result  in  loss  or  degradation 
of  soil  organic  constituents  and  soil  biota. 
Although  replacement  of  available  soil  materials 
as  growth  media  on  reclaimed  areas  has  proven 
effective  in  facilitating  reestablishment  of  a 
reclaimed  vegetation  community,  it  is  not 
practically  feasible  to  reestablish  the  original 
soil  conditions  or  profile.  Availability  of 
adequate  quantities  of  suitable  growth  media, 
which  may  include  native  soils,  suitable 
overburden  materials,  or  soils  imported  from 
suitable  borrow  sources,  would  not  be  a 
limiting  factor  relative  to  successful  vegetative 
reestablishment. 

Potential  soil  impacts  would  be  controlled 
through  implementation  of  the  NDEP 
Reclamation  Plan  which  includes  specific  plan 


provisions  for  soil  salvage,  stockpiling,  growth 
media  replacement,  surface  drainage  and  erosion 
control,  and  soil  stabilization  and  revegetation. 
Compliance  with  applicable  regulatory 
standards  and  provisions  would  effectively 
prevent  or  minimize  any  adverse  soil  impacts. 
The  following  subsections  provide  detailed 
analyses  of  potential  soil  resource  consequences 
for  each  of  the  project  alternatives. 

4.5.2  Soils     -     Effects    of     No     Action 
Alternative  (Alternative  A) 

Under  the  No-Action  Alternative,  the  Project 
Area  would  remain  in  its  current  condition  and 
configuration  subject,  however,  to  existing 
approved  activities  and  uses  including  ongoing 
mineral  exploration  and  livestock  grazing.  To 
date  approximately  39  acres  have  been  disturbed 
by  mineral  exploration  with  plans  for  future 
disturbance  of  an  additional  200  acres. 
Approved  exploration  plans  covering  both 
existing  and  proposed  exploration  disturbance 
include  provisions  for  removal,  stockpiling,  and 
replacement  of  soil  materials  on  exploration 
disturbance  areas  and  subsequent  revegetation 
to  stabilize  the  soils  and  limit  erosion  potential. 
These  practices  should  be  effective  in 
minimizing  potential  soil  impacts  for  the 
associated  disturbance  areas.  Ongoing  grazing 
activities  have  the  potential  to  impact  soils 
through  rill  and  gully  development  along 
frequently  used  trails,  erosion  of  watering  areas, 
and  loss  of  vegetative  cover  and  resultant 
erosion  and  soil  loss  if  grazing  use  is  not 
properly  managed.  Potential  future  grazing 
impacts  would  be  expected  to  be  similar  to 
current  impacts  assuming  that  grazing 
management  practices  and  utilization  levels 
remain  unchanged. 

4.5.3  Soils  -  Effects  Common  to  All  Other 
Alternatives 

Potential  project-related  impacts  to  soil 
resources  include  those  direct  impacts  which 
would  affect  the  chemical  and  physical  nature 
of  existing  soils  as  well  as  the  soil  volumes 
available  for  reclamation.  Erosion  is  also  a 
potential  direct  impact  which  must  be 
considered.      Soil   chemical    parameters   (pH, 
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electrical  conductivity,  calcium  carbonate 
percentage,  sodium  adsorption  ratio,  etc.)  would 
potentially  be  permanently  modified  as  a  result 
of  proposed  soil  salvage  plans.  Soil  horizons 
would  be  mixed  during  salvage,  resulting  in  a 
blending  of  soil  physical  and  chemical 
characteristics  when  compared  with  the  soils  in 
their  natural  undisturbed  state.  Given  that 
only  soils  rated  as  suitable  for  reclamation  are 
proposed  for  salvage,  blending  would  not  result 
in  the  degradation  of  soil  resources  in  terms  of 
reclamation  potential. 

Soil  material  not  considered  suitable  for  salvage 
includes  shallow  soils  with  high  rock  fragment 
content,  subsoils  with  elevated  sodium  or  salt 
levels,  and  subsoils  exhibiting  heavy  clay 
textures.  Coarse,  shallow  soils  (occasionally 
occurring  on  steep  slopes)  were  not  considered 
suitable  for  salvage  due  to  potential  material 
handling  problems  combined  with  unsuitable 
textures.  Subsoils  high  in  salt  and/or  sodium 
were  excluded  from  salvage  to  avoid  potential 
seedbed  degradation  and  a  reduction  in 
reclamation  potential.  Clay  soil  materials  can 
present  handling  problems  during  salvage 
operations.  The  potential  for  excessive 
compaction  during  reapplication  is  high  for 
clayey  soils,  and  clay-textured  soils  have  low 
infiltration  rates  which  can  lead  to  increased 
surface  water  runoff  and  decreased  revegetation 
potentials. 

Wind  erosion,  above  that  occurring  normally 
on  undisturbed  vegetated  soil  surfaces,  would  be 
expected  on  exposed  areas  where  salvageable 
soil  has  been  removed  during  construction  or 
mining  operations.  The  time  between  initial 
exposure  and  subsequent  activities  such  as 
facility  construction  and  overburden  and 
interburden  placement  would  be  minimized 
given  operational  scheduling  constraints. 
Potential  soils  impacts  from  wind  erosion 
would,  therefore,  be  limited.  In  addition,  all 
travelled  surfaces  such  as  haul  and  access  roads 
would  be  surfaced  with  durable  surfacing 
materials  and/or  regularly  watered  to  control 
fugitive  dust,  further  reducing  potential  wind 
erosion  and  related  impacts.  All  resoiled  areas 
would  be  subject  to  wind  erosion  above  the 
level      naturally     occurring     until     effective 


vegetative  cover  is  reestablished.  Prompt 
application  of  the  proposed  revegetation 
techniques  would  help  to  reduce  this  impact  in 
terms  of  both  time  and  degree.  In  addition, 
SFPGC  has  committed  to  the  development  of 
a  revegetation  test  program  to  determine  the 
need  for  supplemental  erosion  control  practices 
to  address  this  potential  concern. 

Two  evaluations  of  erosional  stability  (water 
erosion  potential)  were  conducted  and 
incorporated  into  the  designs  of  final 
reclamation  configurations  to  assure  reclaimed 
surfaces  that  would  minimize  erosion  potential. 
Both  the  permissible  velocity  and  the  RUSLE 
were  used  to  evaluate  erosion  potential  for 
overburden  and  interburden  disposal  area 
sideslopes,  considered  to  have  the  highest 
erosion  potential  of  the  various  reclamation 
components.  A  detailed  description  of  the 
erosion  evaluations  is  presented  in  the  project 
Operations/Reclamation  Plan  (SFPGC,  1995). 
Results  of  these  evaluations  indicate  that  the 
reclaimed  overburden  and  interburden  disposal 
area  sideslopes  would  have  adequate  long-term 
stability  under  revegetated  conditions,  at  slope 
gradients  of  2.3H:1V  (about  43.5  percent)  or 
flatter  with  benches  at  intervals  of  every  50 
vertical  feet.  The  maximum  overland  runoff 
flow  velocity  (ft/sec)  calculated  for  this 
configuration  is  1.41,  which  is  less  than  the 
maximum  permissible  design  velocity  of  1.75 
ft/sec  above  which  excessive  erosion  would 
result.  The  calculated  RUSLE  soil  loss  is  about 
0.96  tons/acre/year  which  is  less  than  the  1 
ton/acre/year  T  factor  threshold  for  significant 
erosion  loss. 

Soil  chemistry  would  also  be  modified  as  a 
result  of  long-term  soil  stockpiling  as  anaerobic 
conditions  develop  within  the  stockpiles. 
While  recognized  changes  in  soil  chemistry 
would  occur  due  to  stockpiling,  anticipated 
changes  would  not  adversely  impact  the 
suitability  of  soils  for  use  as  growth  media  to 
support  vegetative  reestablishment.  As  an 
integral  component  of  the  project  proposal  and 
in  compliance  with  applicable  regulatory 
provisions,  a  soil  sampling  and  fertilization 
program  would  be  implemented  which  would 
adequately  address  any  soil  chemistry  concerns 
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related  to  soil  stockpiling.  Soil  microbial 
populations  would  also  change  due  to  soil 
stockpiling,  with  a  potential  overall  loss  of 
nitrifying  species.  Soil  microbial  populations 
would  reestablish  over  time  through  natural 
invasion  from  adjacent  undisturbed  soils  based 
on  extensive  experience  from  similar  mined 
land  reclamation  applications  where  stockpiled 
soil  has  been  replaced  and  utilized  as  growth 
media  with  subsequent  revegetation  success. 

Subsurface  materials  upon  which  salvaged  soils 
would  be  replaced  would  consist  of  existing 
subsoil,  overburden  and  interburden  materials, 
spent  heap  leach  ore,  and  process  tailings. 
Laboratory  analyses  of  non-soil  materials 
indicate  that  overburden  and  interburden  and 
spent  heap  leach  ore  may  contain  some 
chemical  constituents  which  could  degrade 
replaced  soil  materials  or  adversely  impact 
revegetation  efforts.  Section  3.4.5  presents  a 
detailed  discussion  of  material  chemical 
characteristics. 

Tailings  materials  would  likely  have  a  high  pH 
and  contain  elevated  levels  of  sodium 
immediately  following  deposition  in  the  tailings 
facility.  Capillary  action  between  the  tailings 
and  applied  soils  could  increase  the  pH  of  the 
applied  soils  as  well  as  result  in  the 
accumulation  of  sodium  in  the  applied  soil 
cover.  This  could  lead  to  physical  degradation 
of  the  applied  soils  and  result  in  reduced 
potential  for  revegetation  success.  The  relative 
potential  for  sodium  accumulation  and 
associated  adverse  soil  impacts  would  depend 
primarily  on  the  level  of  tailings  drainage  and 
consolidation,  with  the  physical  characteristics 
of  the  tailings  materials  and  effectiveness  of 
surface  drainage  control  measures  being 
important  secondary  factors.  As  a  component 
of  the  project  proposal,  proposed  revegetation 
test  plots  would  permit  the  assessment  of 
overburden  and  interburden,  tailings  and 
growth  media  characteristics  with  respect  to  pH 
and  potential  sodium  levels.  Use  of  test  plots 
would  also  allow  for  timely  development  of 
appropriate  corrective  measures,  if  indicated. 

A  number  of  soil  physical  characteristics  such 
as  structure,  texture,  and  rock  fragment  content 


would  be  permanently  modified  through 
blending  during  soil  salvage  and  replacement 
operations.  Soil  quality  is  not  expected  to  be 
negatively  affected,  in  terms  of  reclamation 
potential,  by  these  modifications  since  only 
soils  rated  as  suitable  for  reclamation  would  be 
salvaged.  Compaction,  particularly  along  haul 
road  disturbances,  would  likely  reduce  the 
aeration,  permeability,  and  water-holding 
capacity  of  impacted  soils.  Ripping  and  similar 
surface  manipulations  are  proposed  as  a  part  of 
the  reclamation  plan  to  address  compaction 
concerns.  The  effects  of  compaction  could 
effectively  be  eliminated  as  a  potential  soils 
impact  through  proper  application  of  such 
techniques. 

Accidental  discharges,  should  they  occur,  could 
result  in  minor  soil  contamination  from  process 
solutions,  petroleum  products,  and  other 
potentially  hazardous  materials.  Any  accidental 
discharge  would  normally  result  in  loss  of  the 
contaminated  soils  as  a  resource  available  for 
future  reclamation.  Project  plans  include  an 
SPCC  Plan  which  identifies  specific  measures  to 
be  implemented  in  the  event  of  a  spill  to 
contain  and  control  the  spill  and  recover  and 
dispose  of  contaminated  materials. 
Implementation  of  the  SPCC  Plan  in  a  timely 
manner  would  effectively  limit  the  areal  extent 
of  potential  contamination  and  consequently 
the  quantity  of  soils  potentially  impacted. 
SFPGC  has,  as  a  component  of  their  overall 
facility  design,  included  a  bioremediation  cell. 
This  cell  would  be  utilized  to  contain  and  treat 
any  soils  or  other  earth  materials  contaminated 
by  petroleum  residues  or  other  non-hazardous 
organics  using  aeration  and  natural  microbial 


4.5.4     Soils  -  Effects  of  Alternative  B 
(Proposed  Action) 

Approximately  2,688  acres  would  be  disturbed 
under  Alternative  B.  Table  4-4  lists  the 
acreages  of  all  proposed  disturbance 
components  under  Alternative  B;  the  weighted 
average  recommended  soil  salvage  depth  for 
each  component  location  based  on  the  soil 
salvage  evaluation  for  identified  soil  mapping 
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units  (refer  to  Table  3-18);  and  the  calculated 
soil  volume  in  cubic  yards.  Approximately 
4.63  million  cubic  yards  of  suitable  soil  would 
be  salvaged  from  all  areas  to  be  disturbed  under 
Alternative  B,  except  for  soil  stockpile 
locations.  The  weighted  average  suitable  soil 
salvage  depth  for  Alternative  B  is  1.07  foot.  If 
sufficient  quantities  of  suitable  soils  are  not 
available  to  meet  growth  media  replacement 
requirements  for  any  disturbance  area(s)  as 
described  in  Section  2.2.4.18,  other  suitable 
materials  would  be  salvaged  and  stockpiled  to 
supplement  available  soil  materials.  Other 
materials  which  could  be  utilized  as 
supplemental  growth  media  would  include 
suitable  overburden  materials  and  soil  materials 
from  selected  borrow  sources.  Prior  to  use, 
these  materials  would  be  sampled  to  verify 
suitability  as  a  vegetative  growth  medium.  The 
salvaged  soil  material  would  be  stored  in 
temporary  stockpiles  for  reapplication  during 
reclamation.  Soils  overlying  proposed  road 
disturbances  would  be  salvaged  and  placed  in 
berms  adjacent  to  the  constructed  road  surfaces. 
Section  2.4.20,  describes  in  detail  both  proposed 
reclamation  objectives  and  specific  reclamation 
practices. 


4.5.5 


Soils  -  Effects  of  Alternative  C 
(East  Access  Alternatives) 


4.5.6  Soils  -  Effects  of  Alternative  D 
(Overburden  and   Interburden   Pile 
Configuration  Alternative) 

This  alternative  provides  for  evaluation  of 
several  potential  modifications  in  the 
configuration  of  the  permanent  overburden  and 
interburden  disposal  areas  proposed  under 
Alternative  B.  The  modifications  would 
include  elimination  of  benching  on  the  pile 
outslopes,  changes  in  final  outslope  gradients 
for  certain  outslope  orientations  or  areas,  and 
resultant  changes  in  pile  heights  and  footprints. 
Because  the  elimination  of  benching  would 
increase  the  hydraulic  length  of  the  outslopes, 
and  thereby  increase  the  LS  (Length-Slope) 
factor,  maximum  overland  flow  velocities 
would  be  expected  to  increase  and  erosion 
losses  greater  than  1  ton/acre/year  as  calculated 
by  the  RUSLE  equation,  could  occur. 
Reductions  in  outslope  gradients  could  reduce 
runoff  flow  velocities  but  would  have  the 
undesirable  effect  of  substantially  increasing  the 
disturbance  footprint  and  consequent  soils 
impacts.  Similar  to  Alternative  C,  soil  salvage 
volume  would  vary  directly  with  disturbance 
area  so  weighted  average  soil  recovery  depth 
would  not  change  appreciably. 

4.5.7  Soils  -  Cumulative  Effects 


Impacts  to  soils  resulting  from  Alternative  C 
should  be  limited  and  would  not  vary 
significantly  from  those  impacts  previously 
discussed  for  Alternative  B  (Proposed  Action). 
The  primary  difference  between  the  Proposed 
Action  and  Alternative  C  would  be  disturbance 
and  use  of  one  or  more  of  the  east  access 
corridors  in  addition  to  or  in  lieu  of  the 
proposed  west  access  route. 


The  CEA  for  soils  includes  Whirlwind  Valley 
and  areas  adjacent  to  the  Study  Area  along  the 
western  flank  of  the  Shoshone  Range.  Based  on 
consultation  with  the  BLM,  no  additional 
disturbance  is  projected  in  this  area  in  the 
reasonably  foreseeable  future.  The  soil 
disturbance  resulting  from  the  Proposed  Action 
would  be  negligible  when  compared  with 
undisturbed  soil  resources  in  the  CEA. 


Implementation  of  Alternative  C  would  result 
in  disturbance  of  12  acres  less  (Preferred  East 
Access  in  lieu  of  West  Access)  to  165  acres 
more  (Secondary  East  Access  in  addition  to 
West  Access).  The  quantity  of  salvageable  soil 
material  would  vary  directly  with  disturbance 
acreage,  resulting  in  a  weighted-average  soil 
salvage  depth  of  which  would  be  essentially  the 
same  as  for  Alternative  B. 


4.5.8     Soils  Mitigation 

The  specific  design  considerations  and  operation 
and  reclamation  practices  included  as 
components  of  the  Proposed  Action  and  other 
action  alternatives  would  effectively  mitigate 
soil  impacts.  These  considerations  and  practices 
include: 


Page  4-32 


DEIS 


Chapter  4  -  Environmental  Consequences 


TABLE  4-4 

VOLUME  OF  SUITABLE  SOIL  FOR  USE  IN  RECLAMATION 

Proposed  Disturbance  Component 

Alternative  B  (Proposed  Action)1 

Acres 

Recommended  Soil 
Salvage  Depth  (feet) 

Soil  Volume 
(Cu.  yds.) 

Open  Pits 

182 

1.58  (19") 

463,900 

Overburden  and  Interburden  Disposal  Areas 

504 

1.26  (15.1") 

1,024,500 

Ore  Stockpile  &  Sediment  Pond 

20 

1.73  (20.8") 

55,800 

Ancillary  Facilities  &  Mill  Site 

35 

1.94  (23.3") 

109,500 

Tailings  Storage  Facilities  &  Seepage  Pond 

241 

1.27  (15.2") 

493,800 

Heap  Leach  Facility 

49 

1.55  (18.6") 

122,500 

Process  Overflow  Pond 

3 

1.55  (18.6") 

8,000 

Access/Haul  Roads2 

517 

1.00  (12") 

834,100 

Main  Access  Road3 

166 

1.00  (12") 

267,800 

Existing  Exploration  Roads/Pads 

39 

1.00  (12") 

62,900 

Proposed  Exploration  Roads/Pads4 

200 

1.00  (12") 

322,700 

Laydown  Area 

7 

1.42  (17") 

16,000 

Borrow  Source  Areas  (inside  fenceline) 

211 

1.36  (16.4") 

463,000 

Borrow  Source  Areas  (outside  fenceline) 

363 

0.45  (5.4") 

263,500 

Holding  Ponds 

13 

3.52  (42.3") 

73,800 

Growth  Medium  Stockpiles5 

109 

- 

Diversion  Channels 

29 

1.00  (12") 

46,800 

Total 

2,688 

1.07  (12.8") 

4,628,600 

1  For  comparison  purposes,  Alternative  A  (No-Action)  would  not  disturb  soil,  therefore,  no  soil  would  be 
salvaged.    Alternative  C  (East  Access)  would  vary  from  Alternative  B  (Proposed  Action)  only  in  the  number  of 
acres  for  the  Main  Access  Roads  (166  for  Alternative  B  vs.  154  for  Alternative  C).   The  volume  of  available 
suitable  soil  for  Alternative  C  is  4,609,300  cubic  yards  with  a  weighted  average  salvage  depth  of  1.07  foot 
(12.8  inches).    Alternative  D  (Overburden  and  Interburden  Disposal  Area  Configuration  Alternative)  is  similar  to 
Alternative  B  (Proposed  Action)  except  for  the  Overburden  and  Interburden  Disposal  Areas  (504  acres  for 
Alternative  B  vs.  490  to  510  acres  for  Alternative  D).    Alternative  D  has  a  total  of  4,600,200  to  4,640,800 
cubic  yards  of  available  suitable  soil  with  a  weighted  average  salvage  depth  of  1.07  foot  (12.8  inches). 

2  Soil  is  salvaged  and  stockpiled. 

3  Includes  the  wellfield  access  road  for  Alternatives  B,  and  D.   The  Main  Access  Road  for  Alternative  C  (East 
Access)  would  include  the  wellfield  access  road. 

4  Approximately  1  foot  of  suitable  soil  has  already  been  salvaged  from  existing  exploration  roads/pads.    This 
material  is  currently  stockpiled  and  is  included  with  the  total  volume  of  suitable  soil. 
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•  Design  of  mine  structures  to  assure  stability 
and  minimize  erosion  potential 

•  Establishment  and  maintenance  of  drainage 
and  sediment  control  structures 

•  Testing  and  characterization  of  soil 
suitability  relative  to  use  as  a  revegetation 
medium 

•  Salvage,  stockpiling,  and  replacement  of 
available  soil  and  other  suitable  materials 

•  Establishment  of  revegetation  test  plots  to 
evaluate  soil  replacement  and  treatment 
practices 

•  Revegetation  of  mine  disturbance  areas  to 
stabilize  replaced  soils  and  minimize 
erosion 

Potential  soils  impacts  are  effectively  addressed 
by  specific  regulatory  standards  for  mine 
operation  and  reclamation.  Mitigation  would 
be  addressed  through  ongoing  compliance  with 
the  NDEP  Reclamation  Plan  and  no 
supplemental  mitigation  would  be  required  or 
justified. 

4.5.9     Soils  -  Other  Impact  Considerations 

Relative  to  soils  resources,  other  impact 
considerations  including:  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationships;  are 
summarized  by  Table  4-1. 


4.6 


VEGETATION 


4.6.1     Vegetation  -  Introduction 

The  proposed  mining  and  related  activities 
would  result  in  direct  disturbance  of  existing 
vegetation  communities.  In  disturbance  areas, 
existing  vegetation  would  be  temporarily  lost. 
Proposed  project  reclamation  measures  are, 
however,  designed  to  reestablish  an  effective 
postmining  vegetative  culture.  Revegetation 
objectives  include: 


•  Reestablish  predominantly  native  perennial 
species  with  inclusion  of  adapted 
introduced  species  as  appropriate 

•  Provide  a  diverse  self-sustaining  vegetative 
culture 

•  Achieve  vegetative  cover  and  production 
levels  consistent  with  effective  erosion 
control  and  the  designated  postmining  land 
uses  of  wildlife  habitat  and  livestock 
grazing 

The  project  proposal  includes  a  revegetation 
testing  program  designed  to  evaluate  a  variety 
of  revegetation  seed  mixtures  and  treatments  to 
determine  the  most  practical  and  effective 
method  to  be  utilized  for  revegetation  of 
various  types  of  mining  disturbance,  as  well  as 
areas  with  varying  topographic  aspects. 
Vegetation  could  also  be  adversely  impacted  by 
mining-related  changes  in  surface  drainage 
including  the  loss  of  surface  seeps  and  springs, 
certain  types  of  air  emissions,  and  accidental 
discharges  of  potentially  hazardous  materials. 
Given  the  absence  of  any  known  Threatened, 
Endangered,  or  Candidate  plant  species  within 
the  Project  Area,  no  potential  adverse  impacts 
on  protected  plant  species  are  anticipated. 

The  duration  of  potential  vegetation  impacts 
would  be  limited  by  implementation  of  the 
NDEP  Reclamation  Plan  which  includes 
specific  plan  provisions  for  revegetation  of 
mining  related  surface  disturbance  areas.  Any 
potential  mining  related  impacts  on  wetlands  or 
the  associated  vegetation  would  be  regulated  by 
the  COE  under  applicable  provisions  of  the 
Clean  Water  Act  (Section  404).  Mitigation 
would  be  required  pursuant  to  COE  required 
mandates  for  affected  wetlands.  Compliance 
with  applicable  regulatory  standards  and 
provisions  would  effectively  prevent  or 
minimize  adverse  vegetation  impacts.  The 
following  subsections  provide  detailed  analyses 
of  potential  vegetation  resource  consequences 
for  each  of  the  project  alternatives. 
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4.6.2  Vegetation  -  Effects  of  No  Action 
Alternative  (Alternative  A) 

Under  the  No-Action  Alternative,  the  Project 
Area  would  remain  in  its  current  condition  and 
configuration  subject,  however,  to  existing 
approved  activities  and  uses  including  ongoing 
mineral  exploration,  livestock  grazing,  and 
wildlife  utilization.  To  date  approximately  245 
acres  have  been  disturbed  by  mineral 
exploration  with  plans  for  future  disturbance  of 
an  additional  204  acres  under  the  existing 
approved  Argenta  Exploration  Permit.  Of  this 
total  acreage,  approximately  61  acres  have  been 
disturbed  within  the  Project  Area,  with  200 
additional  acres  to  be  disturbed  within  the 
Project  Area  by  further  exploration  activities. 
Approved  exploration  plans  covering  both 
existing  and  proposed  exploration  disturbance 
include  provisions  for  revegetation  of 
exploration  disturbance  areas.  These  practices 
should  be  effective  in  restoring  an  effective  self- 
sustaining  vegetative  culture  on  mine 
disturbance  areas.  Ongoing  grazing  activities 
have  the  potential  to  impact  vegetation  either 
positively  or  negatively  dependent  on 
utilization  levels  and  other  factors.  The  effects 
of  ongoing  grazing  activities  are  discussed  in 
Section  4.7.  Potential  future  grazing  impacts 
would  be  expected  to  be  similar  to  current 
impacts  assuming  that  grazing  management 
practices  and  utilization  levels  remain 
unchanged. 

4.6.3  Vegetation  -  Effects  Common  to  All 
Other  Alternatives 

Effects  of  the  proposed  mining  and  related 
activities  could  include  vegetation  removal  and 
loss,  reduction  of  plant  productivity,  and 
accumulation  of  potentially  toxic  elements  in 
plants.  Approximately  2,688  acres  would  be 
disturbed  by  the  proposed  mining  and  facility 
construction  activities  while  an  additional  4,400 
acres  would  be  enclosed  within  the  project 
fenceline.  The  majority  of  the  proposed 
disturbance  (approximately  1,850  acres)  would 
occur  in  the  big  sagebrush  (Artemesia  tridentata 
wyomingensis;  52  percent)  and  low  sagebrush  fA 
arbuscula;  17  percent)  vegetation  types  which 
dominate  the  region,  as  indicated  by  Table  4-5. 


Disturbance  to  the  other  vegetation 
communities:  shadscale  (8  percent);  greasewood 
(14  percent);  wetland  (nominal);  annual  grasses 
(nominal);  burn  areas  (8  percent);  and  areas 
with  altered  hydrologic  regimes  (nominal), 
account  for  the  remaining  838  acres.  Assuming 
vegetation  is  removed  from  the  entire  area 
proposed  for  construction,  production  losses 
could  be  up  to  approximately  1.6  million 
pounds  (800  tons)  of  air-dry  forage  each  year 
(assumes  full  production  potential)  for  the  15- 
year  life  of  the  project.  Based  on  recent  site- 
specific  vegetation  surveys  which  reflect  current 
site  conditions  but  also  reflect  the  effects  of 
several  previous  years  of  drought  conditions, 
annual  production  losses  could  be  as  low  as 
215,000  pounds  (108  tons)  of  air-dry  forage. 
Probable  actual  production  losses  under  normal 
climatic  conditions  would  be  at  least  two  times 
the  minimum  values  measured  by  the  recent 
surveys,  or  430,000  pounds  (220  tons)  of  air- 
dry  forage  annually. 

Long-term  disturbance  of  the  ground  surface 
would  predispose  the  potential  for  invasion  by 
weedy  species  (including  noxious  weeds), 
annuals,  and  certain  invader  species  having 
limited  forage  value  (such  as  has  occurred  in  the 
area  which  was  burned  in  the  1970's),  as  shown 
by  Figure  3.18.  Based  on  commitments  to 
revegetate  the  area  in  a  responsible  manner  and 
initiate  weed  control  measures,  SFPGC  would 
be  able  to  effectively  limit  conditions  which 
could  lead  to  significant  weed  infestatations. 

Following  completion  of  active  mining 
operations,  vegetative  cover  and  productivity 
would  be  reestablished  on  to  much  of  the 
Project  Area  through  revegetation  efforts  as 
detailed  in  Section  2.4.20.  Based  on  the 
proposed  reclamation  efforts,  effective  re- 
establishment  of  high-quality  usable  forage 
could  be  attained  with  the  potential  for 
enhancement  relative  to  predisturbance 
conditions.  Evaluation  of  the  reclamation  plan 
indicates  that  initial  revegetation  efforts  could 
replace  approximately  38  percent  cover  which 
is  comparable  to  existing  cover  values  and  a 
carrying  capacity  of  approximately  16 
acres/AUM,  depending  on  aspect,  soil 
conditions,  and  other  factors.    Under  normal 
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climatic  conditions,  however,  re-establishment 
of  approximately  47  percent  ground  cover  and 
12  acres/AUM  would  be  the  more  probable 
long-term  expectation. 

Pit  drainage  would  also  directly  or  indirectly 
impact  limited  areas  of  wetland  vegetation 
through  potential  dewatering  of  surface  seeps 
and  springs.  Approximately  0.1  acres  of 
wetland  would  be  disturbed  by  the  proposed 
mining  and  facility  construction  activities. 
Based,  however,  on  field  verifications  by  JBR, 
this  wetland  falls  within  the  classification  of 
"Other  Waters  of  the  United  States"  and  is  not 
a  proposed  jurisdictional  wetland.  As  a  result 
of  their  wetland  evaluation  for  functions  and 
values  (RCI,  1995),  RCI  identified  one  isolated 
spring  and  adjacent  wetland  that  would  be 
eliminated  due  to  excavation  of  the  North  Pit. 
Effectiveness  of  vegetative  diversity/abundance 
relative  to  wildlife  use  would  be  lowered  from 
moderate  to  low  as  a  result  of  the  proposed 
disturbance.  In  addition,  RCI  identified  a 
portion  of  a  wetland  that  would  be  impacted 
by  the  construction  of  the  well  field  access. 
They  found  that  the  potential  of  this  area  for 
flood  flow  alteration  would  decrease  from 
moderate  to  low.  There  would,  therefore,  be  a 
decrease  in  the  opportunity  for  conveyance  and 
dissipation  of  flood  flows  from  the  upper 
watershed.  The  disruption  of  wetlands  and 
Waters  of  the  United  States  is  regulated  under 
the  Federal  Clean  Water  Act  through  the  COE. 
Because  of  permitting  requirements  under 
Section  404  of  this  Act,  disturbance  to  less  than 
one  acre  would  be  considered  an  insignificant 
effect  on  the  wetland  resource. 

As  previously  discussed  in  Section  4.3.3.2, 
shallow  ponds  are  projected  to  form  in  the 
southern  portion  of  the  West  Pit  and  central 
portion  of  the  South  Pit.  Given  the  potential 
for  both  water  level  fluctuations  in  these  ponds 
and  gradual  filling  of  the  pond  areas  though 
sediment  accumulations  over  time,  the 
possibility  exists  that  wetlands-type  vegetation 
could  establish  within  and  along  the  margins  of 
the  pond  areas.  Water  quality  projections  for 
these  ponds  as  outlined  in  Section  4.3.3.2, 
indicate  a  number  of  constituents  which  could 
exceed  drinking  water  quality  standards  and 


would  be  subject  to  concentration  due  to 
evaporative  effects.  A  number  of  these 
constituents  would  potentially  be  subject  to 
uptake  into  any  vegetation  which  might 
establish  in  the  pond  areas  and  could  enter  the 
food-chain  through  consumption  by  waterfowl 
or  other  wildlife.  This  potential  is  being 
evaluated  by  the  expanded  risk  assessment 
which  is  currently  in  progress.  If  the  expanded 
risk  assessment  indicates  a  significant  concern 
relative  to  bio-accumulation  of  potentially  toxic 
elements  from  the  pit  ponds,  this  concern  could 
be  readily  addressed  by  partially  backfilling  the 
associated  pit  areas  to  a  point  above  the 
projected  long-term  equilibrium  water  level. 

Air  pollutant  emissions  were  examined  to  assess 
potential  vegetation  impacts.  Fugitive  dust 
emissions  from  mining  operations  would  occur, 
however,  related  damage  to  vegetation  would 
not  be  expected.  Dust  deposition  would  cause 
only  minor  vegetation  effects  in  localized  areas. 

With  respect  to  threatened  or  endangered  plant 
species,  no  individuals,  populations,  or  habitats 
are  known  within  the  Project  Area  or  general 
vicinity.  Therefore,  no  adverse  effects  to 
protected  species  would  be  anticipated.  With 
respect  to  sensitive  plant  species,  the  Project 
Area,  right-of-ways,  and  a  surrounding  buffer 
zone  were  surveyed  for  Elko  rockcress  (Arabis 
falcifructa),  Eastwood  milkweed  (Asclepias 
eastwoodiana),  San  Pitch  Valley  milkvetch 
(Astragalus  lentiginosus  var.  chartaceus),  and 
windloving  buckwheat  (Eriogonum 
anemophilum)  as  indicated  in  Section  3.8.4.  The 
results  of  this  survey  were  negative,  therefore, 
no  adverse  effects  to  sensitive  plants  would  be 
expected  to  occur  as  a  result  of  construction 
and  operation  of  the  project. 

4.6.4     Vegetation  -  Effects  of  Alternative 
B  (Proposed  Action) 

Effects  of  the  Proposed  Action  on  vegetation 
resources  would  be  essentially  the  same  as 
described  under  Section  4.6.3.  According  to 
Table  4-5,  a  total  of  approximately  2,688  acres 
would  be  disturbed  by  the  Proposed  Action  as 
follows:  1,402  acres  of  big  sage  (52  percent),  447 
acres  of  low  sage  (16  percent),  387  acres  of 
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POTENTIAL  DISTURBED  ACREAGE  BY  VEGETATION  TYPE  FOR  EACH  ALTERNATIVE 

gw 

bs 

Is 

wet 

burn 

ag 

ahr 

Total 
Acreage 

Alternative  A  -  No  Action 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Alternative  B  -  Proposed 

220.4 

386.7 

1,401.8 

447.4 

0.1 

214.4 

0.0 

17.2 

2,688 

Alternative  C  -  East  Access1 

255.2 

417.7 

1,351.6 

441.4 

0.1 

173.7 

13.0 

20.3 

2,673 

Alternative  D  - 
Overburden/lnterburden 
Disposal  Area  Configuration 

220.4 

386.7 

1,393.8 

to 
1,413.8 

447.4 

0.1 

214.4 

0.0 

17.2 

2,680 

to 
2,700 

Notes: 

'Acreages  are  for  Preferred  East  Access  Alternative. 

Vegetation  Type  Codes  -  ss  (shadscale),  gw  (greasewood),  bs  (big  sagebrush),  Is  (low  sagebrush,  wet 

(wetland),  burn  (burned  areas),  ag  (agricultural  lands),  ahr  (altered  hydrologic  regime) 

greasewood  (14  percent),  214  acres  of  burned 
area  composed  primarily  of  annual  grasses  (8 
percent),  220  acres  of  shadscale  (8  percent)  and 
17  acres  of  area  with  an  altered  hydrologic 
regime  (1  percent).  These  areas  are  included 
within  the  6,635  acre  area  which  would  be 
enclosed  within  the  project  fenceline. 

A  decision  to  not  backfill  the  Main  Pit  would 
result  in  the  maximum  disturbance  acreage  as 
noted  above.  Disturbance  acreage  would 
decrease  by  3  acres  (big  sage)  to  2,685  acres; 
total  reclaimed  acreage  would  decrease  by 
approximately  20  acres  corresponding  to  the 
surface  area  of  the  Main  Pit;  and  the  resulting 
change  in  vegetative  production  losses  during 
active  mining  would  be  negligible.  Partial  or 
complete  backfilling  of  any  of  the  other  pits 
would  potentially  reduce  the  total  surface 
disturbance  area  by  limiting  the  size  of 
associated  overburden  and  interburden  disposal 
areas.  Complete  backfilling  of  any  additional 
pits  would  allow  reclamation  and  vegetation 
reestablishment  for  the  associated  surface 
disturbance  areas  as  summarized  by  Table  2-7. 


4.6.5 


Vegetation  -  Effects  of  Alternative 
C  (East  Access  Alternatives) 


Alternative  C  proposes  construction  of  one  of 
two  eastern  access  routes,  a  northern  (Preferred) 
and  a  southern  (Secondary)  route;  in  lieu  of  or 
in  addition  to  the  west  access  route  included  as 
a  component  of  the  Proposed  Action.     The 


southern  alternative  would  involve 
approximately  the  same  number  of  disturbed 
acres  of  vegetation  as  Alternative  B.  The 
northern  access  alternative  would  involve  a 
decrease  in  the  number  of  disturbed  acres  of 
vegetation  over  Alternative  B.  A  total  of 
approximately  2,677  acres  would  be  affected  as 
opposed  to  the  2,688  acres  under  Alternative  B. 

Alternative  C  would  affect  an  additional  35 
acres  of  shadscale,  31  acres  of  greasewood,  13 
acres  of  agricultural  lands,  and  3  acres  of  altered 
hydrologic  regime  vegetation.  The  number  of 
affected  acres  of  big  sage,  low  sage,  and  annual 
grasses  would  be  reduced  by  50  acres,  6  acres, 
and  41  acres,  respectively  over  Alternative  B. 
Given  the  limited  change  in  overall  disturbance 
acreages,  differences  in  vegetation  production 
losses  between  Alternatives  B  and  C  would  be 
negligible. 

4.6.6  Vegetation  -  Effects  of  Alternative  D 
(Overburden  and  Interburden 
Disposal  Area  Configuration 
Alternative) 

Alternative  D  would  involve  inconsequential 
increases  or  decreases  in  the  number  of 
disturbed  acres  of  vegetation  over  Alternative  B 
(±  10  acres).  A  total  of  approximately  2,680  to 
2,700  acres  would  be  affected  as  opposed  to  the 
2,688  acres  under  Alternative  B.  Given  minimal 
changes    in    disturbance    acreages,    vegetation 
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production  losses  would  be  essentially  the  same 
for  Alternatives  B  and  D. 


4.7 


GRAZING  AND  RANGE 
MANAGEMENT 


4.6.7  Vegetation  -  Cumulative  Effects 

Within  the  vegetation  CEA  the  only  previous, 
existing,  or  reasonably  foreseeable  activities 
include  small-scale  historic  mining  disturbances, 
the  proposed  Mule  Canyon  Project,  the 
Beowawe  Geothermal  Power  Plant,  and 
ongoing  livestock  grazing  operations.  Long- 
term  grazing  and  natural  occurrences, 
including  range  fires  and  drought,  have  the 
greatest  potential  for  widespread  cumulative 
impacts  on  vegetation  resources.  Given  the 
very  localized  and  temporary  impacts  on 
vegetation  resources  which  would  result  from 
the  project  proposal,  the  potential  for 
substantial  cumulative  vegetation  impacts  is 
negligible. 

4.6.8  Vegetation  Mitigation 

Generally,  the  reclamation  measures  included  as 
a  component  of  the  Proposed  Action  and  other 
action  alternatives  would  effectively  mitigate 
any  long-term  potential  vegetation  impacts. 
Effective  mitigation  would  be  assured  through 
ongoing  compliance  with  the  NDEP 
Reclamation  Plan  and  no  further  long-term 
mitigation  would  be  required.  While  some 
question  exists  relative  to  the  need  for  any 
mitigation  of  short-term  vegetation  impacts, 
possible  options  would  include  off-site 
enhancement  of  similar  vegetation  communities 
through  fertilization  and  weed  and  brush 
control. 


4.7.1 


Grazing  and  Range  Management 
Introduction 


4.6.9     Vegetation      ■ 
Considerations 


Other     Impact 


Relative  to  vegetation  resources,  other  impact 
considerations  including:  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationship,  are 
summarized  by  Table  4-1. 


The  proposed  mining  and  related  activities 
would  result  in  temporary  loss  of  access  to 
grazing  areas  within  the  project  fenceline; 
temporary  loss  of  grazing  use  and  potential  in 
those  areas  where  vegetation  is  removed; 
permanent  loss  of  those  grazing  areas  which 
would  be  permanently  disturbed  and  not 
reclaimed  including  the  open  pits  and  access 
routes;  and  potential  changes  in  livestock 
utilization  due  to  the  loss  of  surface  seeps  and 
springs  as  livestock  watering  sources.  The 
Project  Area,  excluding  the  proposed  well  field 
and  access  alignments  (approximately  9,236 
acres),  overlaps  the  northeast  corner  of  the 
300,160  acre  Argenta  Grazing  Allotment  which 
has  17,140  licensed  AUMs.  The  well  field  and 
portions  of  the  eastern  access  alternatives 
(approximately  304  acres)  would  fall  within  the 
106,663-acre  Geyser  Allotment,  which  has  2,062 
licensed  AUMs. 

Elimination  of  livestock  access  constraints  at 
some  reasonable  point  in  time  following 
effective  vegetative  reestablishment  would 
address  the  temporary  loss  of  grazing  access 
during  the  15  year  period  of  active  operations 
and  reclamation.  Retention  of  the  proposed 
perimeter  fencing  could  enhance  grazing 
management  by  providing  the  means  and 
opportunity  for  seasonal  grazing  rotation  of 
areas  within  the  fenceline.  Temporary  losses  of 
grazing  areas  due  to  removal  of  vegetation 
would  be  addressed  through  implementation  of 
a  comprehensive  reclamation  plan  to  restore  an 
effective  vegetative  culture  on  mining 
disturbance  areas.  The  loss  of  seeps  and  springs 
due  to  mine  drainage  and  resultant  localized 
changes  in  the  ground  water  table  could  impact 
grazing  by  altering  historic  utilization  patterns, 
with  livestock  use  shifting  to  other  areas  in 
closer  proximity  to  available  stock  watering 
sources.  Given  constraints  imposed  by  existing 
BLM  grazing  management  plans  and  grazing 
allotment  use  agreements,  measures  to  address 
any  adverse   changes   in   livestock  utilization 
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patterns  would  require  consultation  and 
concurrence  by  the  BLM  and  the  grazing 
permittees. 

Potential  grazing  impacts  would  be  controlled 
through  implementation  of  the  NDEP 
Reclamation  Plan  and  BLM  approval  of  the  PO 
which  include  specific  plan  provisions  for 
revegetation  of  mining  related  disturbance  areas. 
Compliance  with  applicable  regulatory 
standards  and  provisions  would  effectively 
prevent  or  minimize  any  substantive  long-term 
adverse  grazing  impacts.  The  following 
subsections  provide  detailed  analyses  of 
potential  grazing  consequences  for  each  of  the 
project  alternatives. 

4.7.2  Grazing  and  Range  Management  - 
Effects  of  No  Action  Alternative 
(Alternative  A) 

Under  the  No-Action  Alternative,  the  Project 
Area  would  remain  in  its  current  condition  and 
configuration  subject,  however,  to  existing 
approved  activities  and  uses  including  ongoing 
mineral  exploration,  livestock  grazing,  and 
wildlife  utilization.  Approved  exploration 
plans  covering  both  existing  and  proposed 
exploration  disturbance  include  provisions  for 
revegetation  of  exploration  disturbance  areas 
and  restoration  to  grazing  use.  Ongoing 
grazing  activities  have  the  potential  to  impact 
vegetation  either  positively  or  negatively 
dependent  on  utilization  levels  and  other 
factors.  Possible  impacts  due  to  continuation  of 
existing  permitted  grazing  could  include 
changes  in  vegetative  cover  and  production  and 
introduction  or  distribution  of  noxious  weeds. 
Potential  future  grazing  impacts  would  be 
expected  to  be  similar  to  current  impacts 
assuming  that  grazing  management  practices 
and  utilization  levels  remain  unchanged. 

4.7.3  Grazing  and  Range  Management  - 
Effects  Common  to  All  Other 
Alternatives 

Effects  of  the  proposed  mining  and  related 
activities  on  grazing  resources  would  include  a 
temporary  elimination  of  grazing  access, 
limitations  on  livestock  movements  and  use  due 


to  the  addition  of  fencing  and  other  structures, 
vegetation  removal  and  loss  or  reduction  of 
plant  productivity  as  discussed  under  Section 
4.6,  hazards  to  livestock,  and  the  loss  of  surface 
seeps  and  springs  as  livestock  watering  sources. 

As  discussed  in  Section  4.6,  a  perimeter  fence 
will  enclose  approximately  6,635  total  acres 
which  would  temporarily  eliminate  grazing 
access  and  use  for  approximately  670  AUMs  of 
capacity  annually  for  the  life  of  the  mine,  based 
on  historic  BLM  carrying  capacities  as  indicated 
by  Table  4-6.  This  represents  less  than  4 
percent  of  the  17,140  licensed  AUMs  in  the 
Argenta  allotment.  The  well  field,  access  roads, 
and  borrow  sources  outside  the  fenced 
perimeter  would  affect  approximately  500 
additional  acres  or  25  AUMs/year  within  the 
Argenta  Geyser  Allotment. 

A  maximum  of  approximately  340  acres  of 
disturbance  corresponding  to  the  mine  access 
roads  and  any  mine  pits  which  would  not  be 
backfilled  would  not  be  reclaimed  and 
revegetated.  These  areas  would  represent  a 
permanent  loss  of  grazing  capacity 
corresponding  to  approximately  34  AUMs. 

Proposed  surface  disturbance  of  approximately 
2,190  acres  within  the  project  area  boundaries 
and  500  acres  outside  the  project  boundaries 
would  result  in  the  loss  of  a  minimum  of 
approximately  110  tons  (based  on  recent  site- 
specific  data)  and  a  maximum  of  approximately 
800  tons  (based  on  maximum  production 
capacity)  of  air-dry  forage  each  year  for  the  15- 
year  life  of  the  project.  A  more  realistic 
estimate  of  production  losses  taking  into 
account  current  site  conditions  (which  reflect 
the  effects  of  historic  range  fires  and  long-term 
grazing  use,  and  normal  climatic  variations) 
would  be  approximately  two  times  the 
measured  site-specific  productivity,  or  220  tons 
of  air-dry  forage  annually.  This  level  of 
production  loss  is  equivalent  to  the  loss  of 
approximately  410  AUMs  based  on  a  forage 
requirement  of  1,080  pounds  of  air-dry  forage 
per  AUM.  Production  losses  would  not  be 
additive  relative  to  the  AUM  losses  noted 
above,  since  disturbance  within  the  Project 
Area  would  generally  fall  within  the  project 
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fenceline.  Disturbance  and  associated  AUM 
losses  outside  the  fenceline  have  already  been 
addressed. 

Proposed  reclamation  and  revegetation,  as 
described  in  Section  2.4.20,  would  result  in 
reestablishment  of  premining  grazing  capacities 
for  all  mine  disturbance  areas  except  the  mine 
access  roads  and  any  mine  pits  not  backfilled 
and  reclaimed  following  completion  of  mining. 
The  maximum  acreage  for  areas  which  would 
be  disturbed  and  not  reclaimed  would  be 
approximately  340  acres.  Potential  production 
losses  associated  with  the  unreclaimed  areas 
could  range  from  approximately  15  (site-specific 
production  data)  to  80  (full  production 
capacity)  tons  of  air-dry  forage  per  year  but 
would  likely  be  approximately  two  times  the 
minimum  values,  or  30  tons  per  year.  This 
level  of  production  loss  is  equivalent  to 
approximately  55  AUMs.  Based  on  the 
proposed  revegetation  plans  and  the  experience 
of  other  mining  operations  in  Nevada,  there  is 
a  strong  potential  that  revegetation  would  result 
in  reestablishment  of  a  mid-  to  late-successional 
mixed  grassland-shrub  community  with  higher 
vegetative  productivity  than  the  premining 
community  it  would  replace.  Given  this 
consideration,  productivity  and  AUMs  losses 
associated  with  the  unreclaimed  areas  could  be 
partially  or  fully  offset  by  the  increased 
productivity  of  reclaimed  lands.  The  proposed 
project  reclamation  plans  also  provide  the 
option  of  retaining  or  removing  the  perimeter 
fencing  which  would  enclose  most  of  the 
project-related  disturbance.  Retention  of  the 
fencing  would  provide  the  means  for  more 
effectively  managing  grazing  use,  allowing 
rotational  grazing  between  the  fenced  area  and 
surrounding  lands. 

Principal  hazards  to  livestock  during  the 
operational  phase  of  mining  would  be  the 
potential  for  vehicle-livestock  collisions  on 
access  roads  and  other  mine  roads  external  to 
the  perimeter  fencing.  In  addition,  should 
perimeter  fencing  be  breached,  the  potential 
exists  for  exposure  to  non-fenced  ditches,  pits, 
or  other  structures.  Wildlife  fencing  of  most 
process  facilities  would  minimize  the  likelihood 
of  exposure  to  harmful  or  potentially  toxic 


materials  and  any  livestock  found  within  the 
project  fenceline  would  be  returned  to 
appropriate  areas  outside  the  Project  Area. 
Following  completion  of  mining  activities,  site 
reclamation,  and  elimination  of  livestock  access 
constraints,  potential  hazards  to  livestock 
would  include  vehicle  collision  hazards  on 
remaining  roads  and  potential  for  steep-slope 
hazards  associated  with  remaining  open  pit 
areas.  The  long-term  potential  for  vehicle- 
livestock  collisions  would  be  minimized  by 
limited  use  of  Project  Areas  following  mining 
and  the  relatively  rugged  terrain  which  would 
inherently  limit  vehicle  speeds.  Permanent 
berms  around  the  final  pit  perimeters  and 
elimination  of  pit  access  roads  would  discourage 
livestock  access  and  limit  remaining  long-term 
hazards. 

With  regard  to  existing  facilities  which  support 
livestock  grazing  uses,  proposed  mining 
operations  would  remove  approximately  0.1 
acres  of  non-jurisdictional  wetlands  and 
eliminate  or  result  in  the  reduction  of  flows 
from  up  to  10  springs  and  seeps  as  discussed  in 
Section  4.4.3.1.  In  addition,  a  developed  spring 
which  is  an  existing  range  improvement  could 
be  eliminated  or  modified  by  the  proposed 
activities.  Impacts  would  depend  on  actual  on- 
the-ground  construction  locations.  Elimination 
or  reduction  of  flows  from  existing  springs 
could  impact  grazing  potential  by  limiting  the 
utility  and  value  of  any  areas  which  are  not  in 
reasonable  proximity  to  potential  watering 
sources. 

4.7.4     Grazing  and  Range  Management  - 
Effects  of  Alternative  B 
(Proposed  Action) 

In  addition  to  the  lands  and  AUM's  that  would 
be  effectively  removed  from  grazing  use  by  the 
perimeter  fencing,  the  proposed  action  would 
disturb  an  additional  500  acres  of  land  (196 
acres  in  the  Argenta  allotment  and  304  acres  in 
the  Geyser  allotment).  This  would  remove  10 
AUMs  of  capacity  annually  in  the  Argenta 
allotment  for  the  life  of  the  mine  based  on 
historic  BLM  carrying  capacities  and  15 
AUMs/year  from  the  Geyser  allotment. 
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TABLE  4-6 

Affected  AUMs 

Affected  AUMs  outside 

Total 

in  Fenced  Area 

Fenced  Area 

Affected  AUMs 

Argenta 

Argenta 

Alternative  A  -  No  Action 

0.0 

0.0 

0.0 

0.0 

Alternative  B  -  Proposed  Action 

670.0 

10.0 

15.0 

695.0 

Alternative  C  -  East  Access 

670.0 

8.0 

17.0 

695.0 

Alternative  D  -  Overburden  and 

Interburden 

Disposal  Area  Configuration 

670.0 

10.0 

15.0 

695.0 

Note:    AUMs  based  on  permitted  carrying  capacities  (BLM,  1964) 

If  the  decision  were  made  to  not  backfill  the 
Main  Pit,  the  corresponding  surface  area  of 
approximately  20  acres  would  not  be  reclaimed. 
The  resulting  loss  of  AUMs  would,  however, 
be  negligible. 


4.7.5 


Effects  of  Alternative  C 
(East  Access  Alternatives) 


In  addition  to  the  lands  and  AUMs  that  would 
be  effectively  removed  from  grazing  use  by  the 
perimeter  fencing,  Alternative  C  (Secondary 
Preferred  East  Access)  would  disturb  an 
additional  500  acres  of  land  (151  acres  in  the 
Argenta  allotment  and  349  acres  in  the  Geyser 
allotment).  This  would  remove  8  AUMs  of 
capacity  annually  in  the  Argenta  allotment  for 
the  life  of  the  mine  based  on  historic  BLM 
carrying  capacities  and  17  AUMs/year  from  the 
Geyser  Allotment. 

Alternative  C  (Preferred  East  Access)  would 
affect  489  acres  of  land  (155  acres  in  the 
Argenta  allotment  and  334  acres  in  the  Geyser 
allotment).  This  would  remove  8  AUMs  of 
capacity  annually  in  the  Argenta  allotment  for 
the  life  of  the  mine  based  on  historic  BLM 
carrying  capacities  and  17  AUMs/year  from  the 
Geyser  Allotment. 

The  effective  AUMs  lost  for  either  of  the 
eastern  access  alternatives  would  not  be 
significantly  different  from  the  AUM  losses 
associated  with  Alternative  B. 


4.7.6     Effects  of  Alternative  D 

(Overburden  and  Interburden 
Disposal  Area  Configuration 
Alternative) 

The  potential  project-related  grazing  impacts  for 
areas  within  the  project  boundaries  due  to 
Alternative  D  would  not  vary  significantlyfrom 
the  grazing  impacts  anticipated  under  the 
Proposed  Action.  Similarly,  affected  acres  and 
AUMs  outside  the  Project  Area  are  identical  to 
those  for  Alternative  B.  Under  this  alternative, 
significant  changes  in  the  overburden  and 
interburden  pile  outslopes  are  not 
contemplated.  Any  minor  changes  which  could 
occur  would  not  have  an  appreciable  impact  on 
either  livestock  access  or  utilization,  although 
increases  in  slope  could  decrease  grazing  value 
and  decreases  in  slope  could  potentially  increase 
grazing  value  beyond  certain  reasonable  slope 
ranges. 


4.7.7 


Grazing  and  Range  Management 
Cumulative  Effects 


Cumulative  grazing  effects  for  the  Argenta  and 
Geyser  Allotments  would  be  limited  to  the 
project  proposal  and  existing  grazing  uses  since 
there  are  no  other  existing,  proposed,  or 
reasonably  foreseeable  activities  in  the  CEA. 
There  are,  therefore,  no  impacts  that  are 
considered  cumulative  with  the  project  proposal 
other  than  a  slight  increase  in  the  potential  for 
livestock-vehicle  collisions. 
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4.7.8     Grazing  Mitigation 

As  discussed  in  Section  4.6,  the  reclamation 
measures  included  as  a  component  of  the 
Proposed  Action  and  other  action  alternatives 
would  effectively  mitigate  the  vegetative 
component  relative  to  potential  long-term 
grazing  impacts.  Other  potential  impacts, 
however,  including  short-term  grazing  impacts 
and  loss  or  reduction  in  flow  from  springs  and 
seeps  can  only  be  addressed  through 
supplemental  mitigation  measures  developed  in 
consultation  with  and  approved  by  the  BLM  as 
the  responsible  land  management  agency. 


species  of  concern  affected  by  short  and  long- 
term  habitat  loss  and  changes  to  water  sources. 
Populations  of  these  species  could  be  reduced 
for  the  duration  of  mining  and  until  disturbed 
areas  are  successfully  reclaimed.  Project 
development  would  not  reduce  the  viability  of 
any  listed  Threatened,  Endangered,  or 
Candidate  wildlife  species.  Operation  of  the 
tailings  pond,  holding  ponds,  and  heap  leach 
could  expose  wildlife  to  potentially  toxic  water 
sources.  The  risk  of  exposure,  however,  would 
be  minimal  as  long  as  proper  enclosure  methods 
are  implemented,  as  required  under  the 
NDOW's  Industrial  Artificial  Pond  Permit. 


Potential  grazing  mitigation  options  which 
would  be  subject  to  future  consideration  by  and 
consultation  with  the  BLM  could  include  but 
would  not  be  limited  to  water  developments 
such  as  spring  development  or  construction  of 
catch  basins  or  guzzlers;  fertilization; 
supplemental  seedings;  weed  and  woody  plant 
control  and  reduction  (sagebrush  and  pinyon- 
juniper);  and  the  use  of  existing  project  fencing 
or  fence  construction  to  facilitate  seasonal 
grazing  rotation. 

4.7.9     Grazing  and  Range  Management  - 
Other  Impact  Considerations 

Relative  to  grazing  resources  and  use,  other 
impact  considerations  including:  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationships  are 
summarized  by  Table  4-1. 


4.8 


WILDLIFE 


4.8.1     Wildlife  -  Introduction 


Potential  wildlife  impacts  would  be  controlled 
through  implementation  of  proposed 
operational  control  and  reclamation  measures 
under  the  NDEP  Reclamation  Plan  and  the 
NDOW  Industrial  Artificial  Pond  Permit.  The 
NDEP  Reclamation  Plan  includes  specific 
provisions  for  revegetation  and  reestablishment 
of  wildlife  habitat  on  mine  related  disturbance 
areas  following  mine  closure.  The  NDOW 
Industrial  Artificial  Pond  Permit  includes 
specifications  for  methods  to  detoxify  created 
water  sources  and  to  exclude  wildlife  from 
potentially  toxic  water  sources.  In  addition, 
SFPGC  would  use  fencing  to  exclude  wildlife 
from  other  potentially  hazardous  facilities. 
Compliance  with  applicable  regulatory 
standards  and  provisions  would  effectively 
prevent  or  minimize  any  substantive  long-term 
adverse  wildlife  impacts.  The  following 
subsections  provide  detailed  analyses  of 
potential  wildlife  consequences  for  each  of  the 
project  alternatives. 

4.8.2     Wildlife  -  Effects  of  Alternative  A 
(No  Action  Alternative) 


The  proposed  mining  and  related  activities 
would  result  in  temporary  or  permanent 
modification  of  wildlife  habitat;  loss  or 
alteration  of  existing  springs  and  seeps  and 
associated  riparian  values;  loss  of  non-mobile 
wildlife;  and  displacement  or  loss  of  mobile 
wildlife.  Permanent  alteration  of  habitat  would 
occur  in  association  with  the  development  and 
retention  of  the  open  pits  and  access  routes. 
Mule  deer  and  chukar  would  be  the  principal 


No  additional  disturbances  to  wildlife  and 
habitat  would  occur  under  the  No-Action 
Alternative.  Habitat  and  wildlife  disturbance 
would  continue  under  existing  exploration 
permits  and  grazing  leases.  Approved 
exploration  plans  covering  both  existing  and 
proposed  exploration  disturbance  include 
provisions  for  revegetation  of  exploration 
disturbance  areas  and  restoration  of  wildlife  and 
grazing  values.  Potential  future  grazing  impacts 
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would  be  expected  to  be  similar  to  current 
impacts  assuming  that  grazing  management 
practices  and  utilization  levels  remain 
unchanged. 

4.8.3     Wildlife  -  Effects  Common  to  All 
Other  Alternatives 

The  potential  impacts  of  the  proposed 
operation  on  terrestrial  wildlife  have  been 
evaluated  under  the  categories  of  short-term  and 
long-term  impacts.  Short-term  impacts  would 
arise  from  habitat  removal  and  disturbance  as 
well  as  from  activities  associated  with 
construction  and  mine  operations.  These 
impacts  would  cease  upon  mine  closure  and 
completion  of  reclamation.  Long-term  impacts 
would  consist  of  permanent  changes  to  habitats 
(and  the  wildlife  populations  dependent  on 
those  habitats)  irrespective  of  reclamation 
success.  The  major  impact  categories  which 
would  potentially  affect  wildlife  populations,  as 
discussed  in  the  following  sections,  include: 
direct  habitat  alteration;  increased  human 
presence  and  noise;  and  potential  changes  in 
surface  water  quantity  and  quality. 

4.8.3.1     Direct  Habitat  Alteration 

The  greatest  impact  to  wildlife  would  be  the 
temporary  or  permanent  alteration  of  habitat. 
Temporary  alteration  of  habitats  would  result 
from  surface  disturbance  and  ongoing  activities 
associated  with  construction  and  operation  of 
mine  facilities  for  the  life  of  the  mine.  Habitat 
disturbance  would  result  in  direct  losses  of 
smaller,  less  mobile  species  of  wildlife,  such  as 
small  mammals  and  reptiles,  and  displacement 
or  loss  of  mobile  species.  Wildlife  population 
numbers  within  and  in  proximity  to  the  Project 
Area  are  not  available,  so  the  actual  magnitude 
of  wildlife  losses  and  effects  of  any  potential 
wildlife  displacement  are  difficult  to  predict. 
The  total  extent  of  habitat  loss  can,  however, 
be  addressed. 

Long-term  alteration  of  habitat  would  result  if 
reclamation  efforts  cannot  return  disturbed 
areas  to  a  condition  similar  to  that  which 
existed  prior  to  mining.  Where  reclaimed  and 
unreclaimed  habitats  support  less  productive 


and  less  diverse  vegetation  communities  than 
those  present  prior  to  mining,  the  long-term 
impacts  would  be  negative  with  regard  to  re- 
establishment  of  wildlife  populations  to 
premining  levels.  Based  on  the  proposed 
reclamation  plans  and  available  soils  resources, 
it  is  reasonable  to  expect  effective  vegetation 
reestablishment  as  described  in  Section  4.6. 
The  specific  quantitative  success  of  such 
revegetation  efforts,  however,  cannot  be 
predicted  with  certainty  at  this  point  in  time. 
Most  of  the  mine  disturbance  areas  would  be 
returned  to  mid-  to  late-successional  mixed 
grassland-shrub  communities  as  discussed  in 
Section  4.6.  All  of  the  proposed  revegetation 
seed  mixtures  include  a  significant  shrub 
component,  and  with  reintroduction  of  grazing 
and  the  associated  pressure  on  grass  and  forb 
species  once  reclamation  is  completed,  shrubs 
would  also  be  reestablished  over  time  through 
natural  invasion.  Shrubland  is  the  natural 
climax  vegetation  type  for  much  of  the  Project 
Area  and  would  provide  the  optimal  habitat 
conditions  for  wildlife  reestablishment. 

Acreages  of  disturbed  habitat  are  listed  for  each 
development  alternative  in  Table  4-5.  The 
extent  of  disturbance  and  habitats  affected  are 
similar  between  the  various  action  alternatives. 
Minor  differences  between  the  alternatives 
relate  primarily  to  backfilling  of  the  Main  Pit, 
access  road  location,  and  configuration  of  the 
overburden  and  interburden  disposal  areas. 
Total  disturbance  acreages  associated  with  the 
action  alternatives  represent  temporary  habitat 
alteration  and  would  range  between  2,670  and 
2,700  acres.  The  majority  of  disturbance  would 
occur  in  big  sagebrush,  low  sagebrush,  and 
greasewood  habitats.  Based  on  reclamation 
projections  for  Alternative  B,  it  is  estimated 
that  there  would  be  a  long-term  loss  or 
alteration  of  approximately  320  to  350  acres  of 
habitat.  Long-term  habitat  alteration  would  be 
associated  with  pit  areas  not  backfilled  and 
reclaimed  and  roads  retained  for  future  site 
access.  Portions  of  pits  not  backfilled  would 
remain  as  open  excavations  with  benched  rock 
walls  and  consequent  low  potential  for 
vegetative  reestablishment. 
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Another  aspect  of  habitat  modification  would 
be  the  potential  for  loss  of  or  reduction  in  flow 
from  springs  and  seeps,  and  loss  or  alteration  of 
associated  riparian  habitat  either  directly  by- 
disturbance  or  indirectly  as  a  result  of 
disruption  or  localized  drawdown  of  supporting 
surface  and  groundwater  sources.  An  analysis 
of  potential  impacts  to  project  area  springs  is 
presented  in  Section  4.8.3.3,  Changes  in  Water 
Sources. 

No  loss  of  critical  or  important  habitat  for  any 
Federally  listed  Threatened,  Endangered,  or 
Candidate  species  would  occur  with  project 
development.  Habitat  loss  has,  however,  the 
potential  to  affect  four  Federal  Candidate  (C2) 
species  (spotted  bat,  western  small-footed 
myotis,  pygmy  rabbit,  and  ferruginous  hawk), 
raptors,  and  three  game  species  (mule  deer, 
chukar,  and  sage  grouse).  It  should  be  noted 
that  a  recent  USFWS  policy  directive  (Federal 
Register,  2/16/96)  has  eliminated  many  of  the 
species  previously  classified  as  Category  2  from 
further  consideration. 

The  following  sections  discuss  potential  impacts 
due  to  direct  habitat  loss  for  the  principal 
species  of  concern. 

Candidate  Species  -  Spotted  bats  are  believed  to 
inhabit  cliff  and  rock  outcrop  areas  near  water 
as  discussed  in  Section  3.10.9.  No  portions  of 
riparian  habitat  along  the  Humboldt  River  or 
rocky  areas  suitable  for  roosting  by  spotted  bat 
would  be  affected  by  project  development,  and 
impacts  to  this  species  would  not  occur. 
Western  small-footed  myotis  are  known  to 
occur  in  the  area  and  may  utilize  existing  rock 
crevices  for  day  and  maternity  roosts.  It  is 
possible  that  surface  disturbance  in  areas  of 
rock  outcrop  could  affect  day  roost  or 
maternity  sites  of  a  small  number  of  bats,  but 
mine  development  would  not  likely  result  in  a 
reduction  in  the  viability  of  this  species.  With 
retention  of  final  pit  areas  and  development  of 
pit  lakes,  additional  suitable  foraging  and 
roosting  habitat  could  be  created  for  spotted  bat 
and  western  small-footed  myotis,  however, 
water  quality  limitations  could  be  a  potential 
concern.   Potential  water  quality  concerns  will 


be  addressed  by  the  expanded  risk  assessment 
currently  in  progress. 

Ferruginous  hawks  are  known  to  nest  in  the 
region  and  near  the  Humboldt  River.  No 
ferruginous  hawks  or  nesting  activity  by  this 
species  were  found  in  or  near  the  Project  Area, 
and  the  only  impact  possibly  affecting  this 
species  would  be  a  minor  reduction  in  potential 
hunting  habitat.  A  small  loss  of  potential 
hunting  habitat  would  not  result  in  a  reduction 
in  the  viability  of  this  species. 

Presence  of  pygmy  rabbit  was  documented  in 
big  sagebrush  habitat  near  the  western  edge  of 
the  Project  Area.  As  indicated  in  Section 
3.10.9,  pygmy  rabbits  prefer  relatively  tall  and 
dense  stands  of  sagebrush.  Although  the 
majority  of  mine  development  disturbance 
would  occur  in  big  sagebrush  habitat,  most 
stands  of  big  sagebrush  within  the  disturbance 
areas  do  not  support  sagebrush  with  height  and 
canopy  cover  characteristics  (WRD,  1992) 
preferred  by  pygmy  rabbit.  In  addition,  there 
would  be  no  surface  disturbance  within  1/2 
mile  of  the  general  area  in  which  the  pygmy 
rabbit  sighting  was  recorded.  Therefore,  it  is 
unlikely  that  project  development  would  result 
in  a  reduction  in  population  viability  within 
the  Project  Area  or  the  CEA.  If,  however, 
project  development  were  to  result  in  the  loss 
of  small  pockets  of  suitable  pygmy  rabbit, 
localized  reductions  in  pygmy  rabbit 
populations  could  occur. 

Mule  Deer.  The  western  third  of  the  Project 
Area  falls  within  yearlong  range  and  includes  a 
portion  of  crucial  winter  range  for  mule  deer. 
Winter  range  is  associated  primarily  with  the 
Argenta  Rim.  Project  development  would 
result  in  a  reduction  of  approximately  340  and 
280  acres,  respectively  of  yearlong  and  crucial 
winter  range  in  the  Project  Area  and  the  CEA. 
This  reduction  represents  a  loss  of 
approximately  2  percent  of  the  crucial  winter 
range  and  less  than  1  percent  of  yearlong  range 
within  the  CEA.  Sagebrush  habitats,  especially 
where  pockets  of  mixed  shrubs  occur,  are  the 
most  heavily  utilized  by  mule  deer.  Springs 
provide  an  important  water  source.  Project 
development      would      temporarily      affect 
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approximately  1,700  to  1,850  acres  of  sagebrush 
habitat,  depending  on  alternative,  and  several 
springs  would  also  be  affected  as  discussed  in 
Section  4.8.3.3.  Loss  of  big  sagebrush  habitat 
and  springs  would  temporarily  reduce  potential 
habitat  and  mule  deer  occurrence  within  the 
Project  Area. 

Summer  and  winter  range  reductions,  in 
conjunction  with  increased  human  presence 
associated  with  mine  development  and 
operation,  would  result  in  displacement  or  loss 
of  mule  deer  from  the  project  and  additional 
surrounding  areas  as  discussed  in  Section 
4.8.3.2.  Displacement  of  mule  deer  through 
loss  of  habitat  could  result  in  increased  foraging 
pressure  on  adjacent  undisturbed  habitats  and 
could  result  in  deterioration  of  forage  condition 
in  these  habitats,  reduced  carrying  capacity  and 
loss  of  deer  if  adjacent  areas  do  not  have 
sufficient  excess  carrying  capacity  to  support 
the  displaced  animals.  Displacement  from 
disturbed  habitats  would  continue  at  least  for 
the  life  of  the  mine  and  until  disturbed  areas 
are  successfully  reclaimed.  Impacts  resulting 
from  the  loss  of  important  forage  such  as 
sagebrush  and  serviceberry  would  extend  for  a 
longer  time  span  since  effective  reestablishment 
of  these  shrubs  would  not  occur  for  some  time 
after  reclamation  is  completed.  It  is  projected 
that  vegetation  in  any  pit  areas  which  are  not 
backfilled  would  not  be  reestablished. 
Therefore,  associated  habitat  values  would  be 
permanently  lost. 

Raptors.  As  indicated  in  Section  3.10.6,  a 
variety  of  birds  of  prey  occur  and  nest  in  the 
region.  Several  species  are  known  to  nest  in 
the  CEA,  although  nesting  was  only 
documented  for  red-tailed  hawk  within  the  east 
access  corridor  along  the  existing  county  road 
to  the  project  site  from  Beowawe.  Nesting 
habitat  for  most  species  is  limited  in  the  Project 
Area  by  the  general  lack  of  suitable  tree  or  cliff 
nest  sites.  As  a  result,  project  development  is 
expected  to  have  little  or  no  affect  on  nesting 
raptor  species.  The  red-tailed  hawk  is  a  fairly 
adaptable  species,  as  evidenced  by  the  active 
nest  near  an  existing  road.  Project  development 
is  not  likely  to  affect  this  nest  site  as  long  as 


construction  activities  do  not  occur  near  the 
nest  site  during  the  nesting  season. 

Although  raptor  nesting  habitat  is  limited 
within  the  Project  Area,  many  of  the  species 
that  nest  in  the  CEA  could  use  the  Project 
Area  as  hunting  habitat.  Project  development 
would  temporarily  reduce  total  raptor  hunting 
habitat  available  within  the  CEA.  The  effect 
that  this  reduction  would  have  on  local 
populations  of  raptors  is  unknown,  but  it  could 
result  in  a  reduction  in  raptor  carrying-capacity 
in  the  area  since  prey  populations  and  available 
habitat  would  be  reduced. 

Chukar  and  Sage  Grouse.  The  Project  Area  has 
supported  a  population  of  chukar  in  the  past, 
and  chukar  is  considered  an  important  game 
animal  in  this  area.  Chukar  densities  recorded 
by  NDOW  surveys  in  the  area  have  ranged 
from  a  high  of  95  birds  per  square  mile  in  1989 
to  a  low  of  20  birds  per  square  mile  in  1993 
and  1994  (RCI  1994).  Declines  have  been 
attributed  to  drought  and  associated  poor  forage 
conditions.  Several  springs,  as  discussed  in 
Section  4.8.3.3,  and  approximately  3.75  square 
miles  of  existing  chukar  habitat  would  be 
affected  by  mine  development.  Loss  of  suitable 
habitat  and  springs  within  the  Project  Area 
would  likely  result  in  local  reductions  in  the 
chukar  population  within  and  near  the  Project 
Area. 

Sage  grouse  occur  in  the  CEA  but  are  not 
common  on  or  near  the  Project  Area.  There 
are  no  known  lek  sites  within  the  Project  Area, 
but  observations  indicate  limited  brood-rearing 
activity  in  the  vicinity  of  springs.  Project 
development  would  eliminate  approximately 
1,700  to  1,850  acres  of  sagebrush  habitat, 
depending  on  alternative,  and  several  springs 
would  also  be  affected  as  discussed  in  Section 
4.8.3.3.  Loss  of  big  sagebrush  habitat  and 
springs  would  reduce  potential  habitat  and  any 
associated  sage  grouse  occurrence  within  the 
Project  Area.  As  a  result,  reductions  in  local 
populations  of  sage  grouse  could  occur. 
However,  effects  on  populations  within  the 
CEA  would  be  relatively  minor  since  most  sage 
grouse  use  occurs  outside  the  Project  Area. 
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4.8.3.2     Human  Presence  and  Noise 

The  most  common  wildlife  responses  to  noise 
and  human  presence  are  avoidance  or 
accommodation.  Avoidance  would  result  in 
displacement  or  loss  of  animals  from  an  area 
larger  than  the  actual  disturbance  area. 
Although  all  species  may  be  affected  by 
increased  human  presence  and  noise  to  some 
extent,  big  game  species  are  often  considered 
the  most  sensitive  to  human-related  effects. 
Published  studies  suggest  that  big  game 
displacement  from  noise  may  range  from  1/8  to 
1/2  mile,  depending  on  duration  and  the 
disturbance  activity  (Ward,  1985,  Perry  and 
Overly,  1977,  Rost  and  Bailey,  1979).  During 
initial  development  phases,  it  is  likely  that  mule 
deer  would  be  displaced  from  a  larger  area  than 
the  actual  disturbance  sites  due  to  avoidance 
response.  Mule     deer,      however,      have 

demonstrated  the  ability  to  acclimate  to  a 
variety  of  mining  activities  in  the  West  as  long 
as  human  harassment  levels  do  not  increase 
significantly.  It  is  possible,  therefore,  that  the 
extent  of  mule  deer  displacement  would 
approximate  the  actual  disturbance  area  after 
the  first  few  years  of  mine  operation. 

In  addition  to  avoidance  response,  increased 
human  presence  intensifies  the  potential  for 
wildlife/human  interactions  ranging  from 
harassment  of  wildlife  to  poaching  and  legal 
harvest.  Reductions  in  the  buck/doe  ratio  in 
the  Shoshone  Range  (1988-1990)  has  been 
attributed  to  an  increase  in  exploration 
activities  and  improved  access  in  this  area  0BR, 
1992b). 

Increased  human  presence  and  related  increases 
in  traffic  levels  on  project  access  roads  would 
also  increase  the  potential  for  vehicle/wildlife 
collisions.  Traffic  levels  would  be  relatively 
similar  between  the  construction  and  active 
operations  periods.  During  construction  it  is 
anticipated  that  there  would  be  70  employee 
and  35  delivery  (105  total)  vehicle  round  trips 
per  day,  while  during  active  operation  there 
would  be  a  maximum  of  113  employee,  25 
delivery,  and  55  heavy  haulage  (193  total) 
vehicle  round  trips  per  day.  Reduced  traffic 
levels  could  be  achieved  though  car-pooling  or 


other  cooperative  traffic  reduction  measures, 
but  no  mine  sponsored  transportation  is 
currently  planned. 

The  potential  for  vehicle/wildlife  collisions  is 
typically  highest  in  the  early  morning  and 
evening  hours  and  where  roads  traverse  ranges 
or  areas  where  big  game  concentrate.  In  the 
CEA  the  risk  of  vehicle/pronghorn  collisions  is 
expected  to  be  low  since  few  pronghorn  occur 
in  the  area.  Also,  pronghorn  visibility  is 
relatively  high  since  they  remain  in  fairly  open 
habitats.  The  potential  for  vehicle/mule  deer 
collisions  is  expected  to  be  highest  in  the 
upland  shrub  habitats  associated  with  both  sides 
of  the  Shoshone  Range  crest.  However,  with 
enforcement  of  appropriate  speed  limits  along 
access  roads,  the  risk  of  vehicle/deer  collisions 
would  be  minimized.  The  NDOW  requires 
mine  operators  to  provide  regular  monitoring 
reports  of  incidences  of  wildlife  mortality.  If 
monitoring  indicates  a  higher  than  expected 
incidence  of  vehicle/deer  collisions  along  the 
access  road,  additional  mitigation  would  be 
required  to  alleviate  the  problem.  NDOW 
mortality  records  for  other  mines  in  the  region 
indicate  a  low  incidence  of  vehicle/deer 
collisions 

4.8.3.3     Changes  in  Water  Sources 

Wildlife  populations  in  the  Project  Area  and 
CEA  could  be  adversely  affected  by  reductions 
in  the  availability  of  water  sources  and  by  the 
creation  of  ponds  or  impoundments  containing 
water  with  potentially  toxic  or  hazardous 
constituents.  Several  springs  would  be  affected 
by  mine  development.  Springs  MCS-3A  and 
MCS-3B  would  be  eliminated  by  mine 
development,  while  other  springs  (MCS-A, 
MCS-2,  MCS-4,  MCS-6,  MCS-7A,  MCS-8,  MCS- 
10,  and  MCS-11)  could  be  indirectly  affected  by 
changes  in  ground  and  surface  water  flow 
regimes  that  would  reduce  or  eliminate  spring 
flows  (SMI/BCI,  1995b).  Loss  of  springs  or 
reductions  in  spring  flows  would  reduce 
available  water  for  wildlife  in  the  Project  and 
CEA  and  would  ,  as  a  consequence,  limit  the 
value  and  utility  of  surrounding  areas  as  wildlife 
habitat. 
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While  the  quality  of  water  in  the  permanent  pit 
impoundments  is  a  potential  concern,  these 
impoundments  could  also  represent  a  potential 
benefit  relative  to  wildlife  habitat  and  use  since 
sources  of  water  in  the  area  are  limited  and 
several  existing  watering  sources  would 
potentially  be  impacted  as  previously  discussed 
in  this  section.  There  are  several  locations  in 
Nevada  where  both  natural  and  man-made 
impoundments  or  marshes  have  provided 
important  benefits  relative  to  wildlife  habitat 
and  use  due  to  the  presence  of  water  where 
other  source  of  water  are  lacking,  despite 
specific  water  quality  limitations. 

Wildlife  exposure  to  contaminated  surface  water 
could  occur  at  the  mine  dewatering  holding 
ponds,  ore  stockpile  sedimentation  pond, 
tailings  impoundment,  and  on  the  leach  piles  if 
cyanide  solutions  puddle  on  the  surface.  As 
described  Sections  4.3.3.2  and  4.3.3.3,  water 
accumulations  in  both  the  pit  dewatering 
holding  ponds  and  ore  stockpile  sedimentation 
pond  could  exceed  drinking  water  standards  for 
several  constituents.  Given,  however,  that  these 
ponds  would  be  located  in  areas  where  there 
would  be  considerable  heavy  equipment  traffic 
and  other  human  activity,  wildlife  utilization 
and  exposure  to  these  ponds  would  be  limited 
to  occasion  opportunistic  use  with  resultant 
low  hazard  exposure.  Solutions  present  on  the 
leach  pad  would  contain  potentially  toxic  levels 
of  WAD  cyanide.  WAD  cyanide  levels  in  the 
tailings  pond  waters  would  be  reduced  to  below 
40  to  50  ppm  by  the  cyanide  neutralization 
process  included  as  a  component  of  the 
Proposed  Action.  Free  cyanide  below  this  level 
by  itself  would  not  pose  a  significant  toxicity 
hazard  to  wildlife.  However,  pilot  plant 
projections  have  indicated  that  tailings  pond 
water  could  also  contain  potentially  toxic  levels 
of  arsenic  and  selenium  along  with  varying 
levels  of  copper,  zinc,  and  iron.  The  effects  of 
low  levels  of  cyanide  in  combination  with 
other  metals  are  uncertain,  and  as  a  result  no 
safe  level  of  cyanide  in  conjunction  with  other 
metals  has  been  established  (Eisler  1990). 

NDOW  mortality  records  for  other  mine 
operations  in  the  region  indicate  that  there  is  a 
potential  for  cyanide  poisoning  and  losses  of  a 


variety  of  species,  especially  birds.  The  tailings 
pond  and  heap  leach  facility  would  be  fenced  to 
exclude  most  terrestrial  wildlife.  Fencing 
would  be  constructed  to  specifications  required 
by  the  NDOW's  Industrial  Artificial  Pond 
Permit.  Industrial  Artificial  Pond  Permits 
issued  by  the  NDOW  require  that  all  mine 
waters  containing  chemicals  lethal  to  wildlife  be 
fenced  and  covered  to  preclude  access  by  all 
wildlife  species.  Given  that  no  open  solution 
ponds  are  proposed  for  the  heap  leach  facility 
and  the  plans  to  neutralize  cyanide  prior  to 
discharge  in  the  tailings  facility,  no  exclusion 
methods  have  been  proposed  for  birds  and  bats. 
If  wildlife  mortalities  (particularly  birds  or  bats) 
are  documented  at  the  tailings  or  heap  leach 
facilities,  additional  exclusion  methods  beyond 
fencing  would  be  required  by  the  NDOW. 

After  mine  closure  three  additional  water 
sources  would  be  created.  A  pit  lake 
(approximately  110  feet  deep)  is  projected  to 
form  in  the  South  Pit  in  90  to  140  years,  while 
two  other  small,  shallow  ponds  (approximately 
20  feet  deep)  would  be  created  in  the  central 
portion  of  the  South  Pit  and  the  southern-most 
depression  of  the  West  Pit  in  10  to  20  years. 

As  discussed  in  Section  4.3.3.2,  water  quality  in 
both  the  permanent  pit  lake  and  smaller  pit 
ponds  would  exceed  Nevada  drinking  water  and 
aquatic  standards  for  certain  constituents.  In 
addition,  as  discussed  in  Section  4.6.3,  the 
potential  exists  for  establishment  of  wetlands- 
type  vegetation  in  the  shallow  ponds  due  to 
normal  fluctuations  in  water  level. 
Establishment  of  vegetation  in  these  areas  could 
be  accompanied  by  the  uptake  of  any 
potentially  toxic  constituents  creating  a 
mechanism  for  potential  bio-accumulation. 
Potential  impacts  of  exposure  or  use  of  these 
waters  on  wildlife  would  vary  by  species  and 
will  be  addressed  relative  to  both  short  and 
long-term  impacts  by  the  expanded  risk 
assessment  currently  in  progress.  If  the 
expanded  risk  assessment  indicates  a  significant 
concern  relative  to  bio-accumulation  of 
potentially  toxic  elements  from  the  pit  ponds, 
this  concern  could  be  readily  addressed  by 
partially  backfilling  the  associated  pit  areas  to  a 
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point  above  the  projected  long-term  equilibrium 
water  level. 

4.8.4  Wildlife  -  Effects  of  Alternative  B 
(Proposed  Action) 

Alternative  B  includes  the  western  access  route 
as  the  main  mine  access  and  the  options  of 
backfilling  or  not  backfilling  the  Main  Pit  and 
partially  or  completely  backfilling  other  mine 
pits  as  described  in  Section  2.4.8.  Backfilling  of 
the  pit(s)  would  reduce  the  total  extent  of 
habitat  loss  following  reclamation.  The  west 
access  route  would  have  a  slightly  higher  risk  of 
vehicle/deer  collisions  since  this  access  route 
would  traverse  approximately  two  miles  more 
of  upland  sagebrush  and  mixed  shrub  habitats 
to  the  west  of  the  Project  Area,  as  compared  to 
the  east  access  alternatives.  Mule  deer  are  much 
more  likely  to  utilize  these  upland  habitats  as 
compared  to  the  lowland  shadscale  habitats 
traversed  by  the  eastern  access  routes.  In 
addition,  larger  shrubs  and  greater  topographic 
variability  would  reduce  the  visibility  of  deer  in 
these  habitats  which,  in  turn,  would  increase 
the  risk  of  vehicle/deer  collisions. 

Another  consideration  related  to  the  west  access 
route  is  the  documented  presence  of  pygmy 
rabbit  on  the  west  side  of  the  project  area. 
Rabbits  are  relatively  prone  to  vehicle  collisions 
during  the  evening  hours,  and  pygmy  rabbit 
road-kills  could  occur  in  areas  where  the  west 
access  road  traverses  suitable  habitat.  Losses  of 
pygmy  rabbit  along  the  access  road  could  result 
in  localized  reductions  in  pygmy  rabbit 
populations,  but  it  is  unlikely  that  there  would 
be  a  consequent  reduction  in  population 
viability  for  this  species  within  the  Project  Area 
or  CEA. 

4.8.5  Wildlife  -  Effects  of  Alternative  C 
(East  Access  Alternatives) 

The  only  difference  between  this  alternative 
and  Alternative  B  is  the  siting  of  the  access 
route  from  the  east  side  of  the  project  area  to 
Interstate  80.  The  risk  of  vehicle/deer 
collisions  would  be  less  for  this  alternative  since 
the  two  east  access  route  options  would  traverse 


mostly  lowland  shadscale  habitats  that  are  not 
preferred  by  mule  deer. 

4.8.6  Wildlife  -  Effects  of  Alternative  D 
(Overburden  and  Interburden 
Disposal  Area  Configuration 
Alternative) 

Potential  wildlife  habitat  impacts  due  to 
Alternative  D  would  be  essentially  the  same  as 
for  the  Proposed  Action  except  for  minor 
increases  or  decreases  in  surface  disturbance 
areas  dependent  on  the  overburden  and 
interburden  pile  configuration  selected. 
Changes  in  pile  configuration  could  also  result 
in  minor  incremental  changes  in  the 
productivity  and  utility  of  disposal  area 
sideslope  areas  depending  on  final  gradients  and 
aspect.  Under  this  alternative,  the  benches 
included  as  a  component  of  the  Proposed 
Action  would  potentially  be  eliminated, 
reducing  localized  topographic  diversity  in  these 
areas  and  the  associated  potential  for 
establishment  of  distinct  vegetation  and  habitat 
components. 

4.8.7  Wildlife  -  Cumulative  Effects 

Cumulative  effects  to  wildlife  and  wildlife 
habitat  in  the  CEA  have  resulted  from  past 
fires,  mineral  exploration  and  mining  activities, 
grazing,  and  drought.  All  of  these  factors  have 
reduced  habitat  quality  and  effectiveness 
through  habitat  conversion  and  loss  of  wildlife 
security  through  increased  human  presence. 
One  of  the  more  noticeable  effects  has  been  a 
downward  trend  in  mule  deer  populations  in 
the  CEA  (Lamp,  pers.  comm.  1992).  Wildfires 
have  resulted  in  the  conversion  of  portions  of 
the  Project  Area  into  relatively  low- 
productivity,  monotypic  stands  of  cheatgrass. 
Previous,  existing,  and  reasonably  foreseeable 
development  activities  within  the  wildlife  CEA 
are  limited  to  residential  development  on  the 
eastern  edge  of  Whirlwind  Valley,  the  Beowawe 
Geothermal  Power  Plant,  historic  and  ongoing 
livestock  grazing  operations,  extensive  mineral 
exploration  activities,  and  the  project  proposal. 
With  the  exceptions  of  historic  and  ongoing 
grazing  and  exploration  activities,  most  of  the 
activities  within  the  CEA   have  had  a  very 
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limited  impact  on  wildlife  resources.  Probably 
the  major  cumulative  impact  consideration,  as 
noted  relative  to  mule  deer  populations,  is 
increased  human  utilization  and  presence  in  the 
area. 

4.8.8     Wildlife  Mitigation 

Because  wildlife  habitat  values  are  associated 
with  similar  resource  components  to  those 
required  to  support  livestock  grazing, 
mitigation  considerations  and  requirements  are 
generally  the  same  as  discussed  under  Section 

4.7.8  for  grazing.  Reclamation  of  mining 
related  disturbance  is  the  primary  component 
of  the  Proposed  Action  and  other  action 
alternatives  relative  to  effective  wildlife 
mitigation.  Proposed  reclamations  plans  focus 
on  reestablishment  of  a  mid-  to  late-successional 
mixed  grassland-shrub  community  with  cover 
and  production  values  comparable  to  or  greater 
than  existing  premining  vegetation 
communities.  Solution  control  and 
detoxification,  wildlife  enclosures,  and  speed 
limits  on  mine  roads  would  provide  necessary 
supplemental  protections. 

The  principal  mining  related  wildlife  impacts 
would  be  addressed  through  ongoing 
compliance  with  the  following  plans  and 
permits: 

•  NDEP  Water  Pollution  Control  Permit 

•  NDEP  Reclamation  Plan 

•  NDOW  Industrial  Artificial  Pond  Permit 

Potential  supplemental  wildlife  mitigation 
measures  would  be  the  same  as  discussed  in 
Section  4.7.8  for  grazing  and  would  include 
water  development  and  range  or  habitat 
enhancement. 

4.8.9  Wildlife  Other      Impact 
Considerations 

Relative  to  wildlife  resources  and  habitat,  other 
impact  considerations  including:  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationships,  are 
summarized  by  Table  4-1. 


4.9         CULTURAL  RESOURCES 

4.9.1     Cultural  Resources  -  Introduction 

The  proposed  mining  and  related  activities 
would  result  in  disturbance  or  loss  of  existing 
cultural  resource  values  in  the  areas  of  proposed 
surface  disturbance.  Over  150  archaeological 
sites  have  been  identified  by  Class  HI  surveys  as 
occurring  within  the  Project  Area  and 
associated  access  corridors.  Of  the  identified 
sites,  52  have  been  designated  as  eligible  for 
listing  on  the  National  Register  of  Historic 
Places.  Generally  the  identified  sites  include 
hunting  blinds  and  remnants  of  rock  walls 
constructed  to  redirect  game,  temporary 
campsites,  and  isolates.  The  proposed  activities 
would  not  disturb,  modify,  or  otherwise  impact 
any  known  Native  American  traditional 
cultural  properties,  given  that  none  have  been 
identified  as  discussed  in  Section  3.11.5.4. 
Generally,  surface  disturbance  and  mine 
excavation  activities  would  not  be  expected  to 
impact  any  stratigraphic  units  commonly 
associated  with  significant  paleontological 
resources.  Therefore,  no  paleontological 
impacts  are  anticipated. 

Potential  cultural  impacts  have  generally  been 
controlled  and  addressed  through 
implementation  of  a  cultural  resource 
management  plan  developed  as  a  cooperative 
effort  between  the  SHPO,  BLM,  and  SFPGC 
and  administered  under  the  existing 
programmatic  agreement  between  the  SHPO 
and  BLM.  Generally,  the  mitigation  plan 
involved  excavation,  characterization,  and 
documentation  of  selected  representative  sites  as 
described  in  Section  3.11.4.  To  date,  31  sites 
identified  as  eligible  for  NRHP  inclusion  have 
been  mitigated.  Under  the  programmatic 
agreement,  excavation  of  these  selected  sites  will 
serve  to  mitigate  all  NRHP  sites  except  for  one 
site  in  the  Project  Area  and  those  sites  within 
the  alternative  access  right-of-ways  as  discussed 
in  Section  3.11.4.  Compliance  with  applicable 
regulatory  standards  and  provisions  would 
effectively  prevent  the  loss  or  unnecessary 
disturbance  of  potentially  valuable  cultural 
resources.  The  following  subsections  provide 
detailed    analyses    of    potential    cultural    and 
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ethnographic  consequences  for  each  of  the 
project  alternatives. 

4.9.2  Cultural  Resources  -  Effects  of 
Alternative  A  (No  Action 
Alternative) 

Alternative  A  would  preclude  the  proposed  site 
disturbance  and  preserve  in-place  cultural 
resources  including  remaining  portions  of 
archaeological  sites  already  investigated 
contingent,  however,  on  disturbance  by  existing 
permitted  exploration  and  grazing  activities. 
An  incremental  contribution  to  knowledge 
about  regional  prehistory  resulted  from  the  data 
recovery  efforts  already  sponsored  by  GFMC 
(Elston  and  Bullock,  1994).  Mitigation  efforts 
constitute  an  irretrievable  commitment  of 
resources  since  even  the  most  thorough 
excavation  destroys  archaeological  context.  This 
commitment,  however,  is  balanced  by  resultant 
gains  in  information  on  cultural  context  and 
values.  It  is  unlikely  any  site  was  totally 
excavated,  leaving  remnants  for  investigation 
using  improved  methods  and  theories  expected 
to  be  developed  in  the  future.  Alternative  A 
leaves  open  the  possibility  of  returning  to  these 
sites  to  conduct  further  investigations. 

4.9.3  Cultural  Resources  -  Effects 
Common  to  All  Other  Alternatives 

Under  the  Proposed  Action,  46  NRHP  eligible 
sites  would  be  disturbed  or  otherwise  impacted. 
Forty-four  of  these  sites  are  located  within  the 
Project  Area  where  mining  activities  would 
occur  and  two  are  located  along  the  western 
access  route.  Within  the  Project  Area, 
mitigation  efforts  have  been  completed  to 
reduce  adverse  effects  anticipated  due  to  mine 
development.  Through  implementation  of  a 
programmatic  agreement  between  BLM  and 
SHPO  all  legal  consultation  required  under 
Section  106  of  the  National  Historic 
Preservation  Act  has  been  concluded  for  the 
Project  Area  (excluding  access  routes)  with  the 
exception  of  Site  CrNV62-1234  (G.  Foulkes, 
personal     communication     1995).  As     a 

consequence  of  compliance  under  this 
agreement,  potential  adverse  effects  resulting 
from  project-related  impacts  were  reduced  by 


instituting  a  data  recovery  program  involving 
archaeological  investigations.  This  program 
consisted  of  selecting  NRHP  eligible  sites  for 
investigation  based  on  their  research  potential 
relative  to  specific  goals,  followed  with  field 
work,  analysis,  and  reporting.  Thirty-one  sites 
have  been  excavated  in  the  Mule  Canyon 
Project  Area.  The  remaining  NRHP  eligible 
sites  have  not  been  excavated  within  the  mine 
development  area  that  would  be  directly 
impacted  by  proposed  mine  developments.  No 
mitigation  is  considered  necessary  for  these  sites 
because  they  are  not  likely  to  yield  more  or 
different  kinds  of  information  than  previously 
obtained. 

Overall,  Alternative  B  requires  further  BLM- 
SHPO  consultation  for  three  additional  sites. 
The  proposed  West  Access  Road  has  been 
relocated  to  avoid  site  CrNV62-1234  which  was 
previously  identified  as  four  separate  sites 
(CrNVG2-l,  2,  3,  and  4).  Mitigation  for  this 
site  will  involve  fencing  and  posting  the  site  to 
prevent  disturbance  and  reduce  adverse  effects 
(G.  Foulkes,  personal  communication  1995). 
Along  the  western  access  route,  two  sites, 
CrNV  62-7974  and  -7976,  are  presently 
considered  NRHP  eligible.  After  a  site  visit, 
however,  G.  Foulkes,  BLM  archaeologist,  has 
determined  site  CrNV  62-7974,  (an  historic 
mining  locality)  lacks  data  potential  and 
integrity  and  will  consult  with  SHPO  to  have 
the  NRHP  status  changed  to  ineligible.  If  the 
SHPO  concurs  with  this  recommendation,  no 
further  action  will  be  required.  If,  however, 
the  site  remains  NRHP  eligible,  data  recovery 
may  be  required  because  the  site,  which  spans 
the  access  road,  could  not  be  avoided  (Ataman, 
1994).  Site  CrNV  62-7976  is  relatively  small 
and  could  also  likely  be  avoided  within  the  800 
feet  wide  surveyed  area  (Ataman,  1994);  again  if 
this  is  not  possible,  data  recovery  may  be 
necessary  to  achieve  a  reduced  adverse  effect. 

4.9.4     Cultural    Resources    -    Effects    of 
Alternative  B  (Proposed  Action) 

Alternative  B  offers  the  greatest  potential  to 
limit  impacts  to  NRHP-eligible  archaeological 
sites.  Mitigation  has  already  been  completed  at 
31  sites  and  only  three  more  NRHP  eligible 
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sites  potentially  impacted  by  this  alternative 
could  require  mitigation.  Site  CrNV  62-1234 
could  require  mitigation  to  reduce  adverse 
effects,  CrNV  62-7976  could  likely  be  avoided, 
and  site  CrNV  62-7974  will  likely  be  reclassified 
as  not  eligible. 

4.9.5  Cultural  Resources  -  Effects  of 
Alternative  C  (East  Access 
Alternatives) 

This  alternative  is  essentially  the  same  as 
Alternative  B  except  that  the  western  access 
would  be  replaced  or  supplemented  by  one  of 
two  potential  access  routes  on  the  east  side  of 
the  Project  Area  in  addition  to  the  Autoclave 
Access  Route.  Accordingly,  potential  impacts 
within  the  Project  Area  would  be  the  same  as 
in  Alternative  B  with  site  CrNV  62-1234  as  the 
only  additional  Project  Area  site  impacted. 

Along  the  East  Access  preferred  route,  one 
NRHP  eligible  site,  CrNV  12-11765,  would  be 
impacted.  This  site  is  located  adjacent  to  an 
existing  road,  and  therefore,  could  be  impacted 
by  road  improvements  and/or  heavy 
machinery.  This  site  is  in  Whirlwind  Valley 
and  offers  the  potential  to  examine  settlement 
and  adaptive  patterns  in  an  area  that  contrasts 
with  the  Mule  Canyon  area.  If  road 
construction  could  be  shifted  to  avoid  this  site, 
impacts  could  be  avoided  and  this  option  could 
have  no  incremental  effects  on  cultural 
resources.  If  re-routing  is  not  possible,  project- 
related  effects  would  have  to  be  assessed,  BLM- 
SHPO  consultation  would  be  required,  and  data 
recovery  could  be  necessary. 

Along  the  East  Access  secondary  preferred 
route,  five  NRHP  eligible  sites  could  be 
impacted  by  road  construction.  Sites  26Eu70 
and  CrNV  12-11760  are  located  within  100  feet 
of  the  proposed  road  while  sites  CrNV  12- 
11748,  26Eu2164,  and  26Eu2165  are  adjacent  to 
the  road  corridor.  If  these  sites  could  not  be 
avoided,  project-related  effects  would  have  to  be 
assessed,  BLM-SHPO  consultation  would  be 
required,  and  data  recovery  would  likely  be 
required  to  reduce  negative  effects  of  project- 
related  impacts. 


A  maximum  of  seven  additional  eligible 
properties  could  be  impacted  if  this  alternative 
is  selected,  depending  on  which  access  routing 
option  is  chosen.  Mitigation  of  these  sites 
would  most  likely  be  recommended  since  the 
sites  are  situated  outside  of  the  area  where 
previous  mitigation  efforts  were  focused  (Elston 
and  Bullock,  1994).  These  sites  provide  a 
contrast  with  excavated  sites  in  the  vicinity  of 
Mule  Canyon  and  are  situated  near  places  that 
would  have  attracted  prehistoric  populations 
recurrently  (i.e.,  springs).  Thus,  these  sites  have 
the  potential  to  contribute  additional  and 
different  data  to  regional  perceptions. 
Consultation  between  BLM  and  SHPO  could 
be  required  and  data  recovery  requirements 
would  be  likely  if  this  alternative  is  adopted. 

4.9.6  Cultural  Resources  -  Effects  of 
Alternative  D  (Overburden  and 
Interburden  Pile  Configuration 
Alternative) 

While  the  disturbance  footprint  for  Alternative 
D  could  increase  or  decrease  dependent  on  the 
configuration  option  selected,  resultant  changes 
in  disturbance  acres  would  not  differ 
significantly  from  the  Proposed  Action.  Only 
if  specific  cultural  resource  or  ethnographic 
values  or  sites  were  to  fall  within  any  area  of 
additional  disturbance  would  this  alternative 
result  in  an  incremental  increase  in  potential 
cultural  or  ethnographic  impacts.  As  noted  in 
Section  4.9.3  potential  cultural  resource  impacts 
within  the  Project  Area  have  been  effectively 
mitigated. 


4.9.7     Cultural    Resources 
Effects 


Cumulative 


The  objective  of  the  cultural  resources 
cumulative  effects  analysis  was  to  provide  a 
perspective  on  incremental  impacts  which 
Alternative  B  would  pose  when  combined  with 
other  past,  present  and  reasonably  foreseeable 
future  activities  in  the  CEA.  It  also  compares 
Project  Area  and  CEA  data  to  characterize  any 
unique  qualities  of  cultural  resources  in  the 
Project  Area.  The  cultural  resources  CEA 
boundary  was  determined  in  consultation  with 


x-x-xvXvX-xxx-xx 


DEIS 


Page  4-51 


Mule  Canyon  Mine 


the  BLM.  This  analysis  was  completed  in  1993 
using  data  then  available. 

Research  in  the  CEA  is  clearly  dominated  by 
investigations  carried  out  in  the  Project  Area 
which  have  provided  significant  data  from 
inventories  and  excavations.  This  establishes  a 
bias  focusing  on  mountainous  regions,  and  as  a 
consequence  short-term  animal  and  plant 
procurement  within  the  CEA.  Other  regional 
data,  however,  clearly  indicate  that  lowland 
settings  were  an  important  aspect  of  settlement- 
subsistence  system.  Assuming  that  people 
traveled  to  the  Project  Area  from  residential 
base  camps,  it  is  likely  that  these  camps  are 
located  in  lowland  settings  such  as  Crescent 
Valley,  Whirlwind  Valley,  and  the  Humboldt 
River.  These  regions  of  the  CEA,  especially 
along  the  Humboldt  River,  are  poorly 
understood  archaeologically. 

In  assessing  reasonably  foreseeable  effects,  the 
archaeology  of  the  Argenta  Rim  and  Shoshone 
Range  will  likely  mimic  patterns  within  the 
Project  Area  with  large  procurement/processing 
campsites  located  along  major  drainages 
emanating  from  the  Shoshone  Range, 
particularly  in  those  areas  to  the  south  where 
landforms  are  most  similar  to  the  eastern 
Project  Area.  Given  these  considerations,  loss 
of  cultural  resource  values  within  the  Project 
Area  would  eliminate  a  valuable  source  of 
information  relative  to  the  somewhat  unique 
intense  procurement  activities  associated  with 
upland  areas.  This  information  is  an  important 
component  in  understanding  the  overall 
habitation  and  use  patterns  of  prehistoric 
peoples  within  the  CEA.  This  potential  impact 
has,  however,  been  effectively  mitigated 
through  excavation  and  data  recovery  for 
selected  representative  sites  as  described  in 
Section  3.11.4,  therefore,  no  cumulative  impact 
would  be  anticipated. 

4.9.8     Cultural      Resource     and     Native 
American  Concerns  Mitigation 

As  noted  and  described  in  Sections  3.11.4,  4.9.1, 
and  4.9.3,  potential  project-related  cultural 
resource  impacts  which  would  result  from  the 
Proposed  Action  and  other  action  alternatives 


have  been  or  will  be  effectively  mitigated 
through  implementation  of  a  cultural  resource 
management  plan  developed  and  administered 
under  a  programmatic  agreement  between 
SFPGC,  the  SHPO,  and  the  BLM.  Native 
American  concerns  have  been  identified 
through  initial  research  and  contacts  with 
Native  American  groups  as  described  in  Section 
3.11.5.  Further  consultation  will  continue  if 
necessary  under  the  AIRFA  as  an  integral  part 
of  the  NEPA  process  under  the  authority  and 
jurisdiction  of  the  BLM. 

The  only  supplemental  cultural  or  Native 
American  mitigation  required  or  justified  would 
be  supplemental  mitigation  for  those  sites 
identified  in  Sections  4.9.4  and  4.9.5;  any 
consultation  and  any  subsequent  required  site- 
specific  mitigation  for  Native  American 
resources  or  values  identified  through  the 
NEPA  process;  and  any  required  mitigation  for 
new  resource  occurrences  identified  in  the 
course  of  site  disturbance,  construction,  and 
mining  activities.  It  should  be  noted  that 
mitigation  provisions  for  any  newly  discovered 
sites  are  addressed  in  the  existing  programmatic 
agreement. 

4.9.9     Cultural  Resources  -  Other  Impact 
Considerations 

Relative  to  cultural  resources,  other  impact 
considerations  including:  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationships,  are 
summarized  by  Table  4-1. 

4.10      SOCIOECONOMIC  FACTORS 

4.10.1  Socioeconomic  -  Introduction 

Mine  construction  and  operations  and  the 
associated  influx  of  workers  would  affect 
population,  employment,  housing,  community 
services  and  facilities,  and  public  finance  within 
the  CEA.  Potential  negative  impacts  would 
relate  to  the  additional  strain  on  existing 
resources  such  as  housing,  schools,  and 
community  services  imposed  by  population 
increases.        Positive  impacts  would  include 
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stable  employment,  high  paying  jobs,  and 
significant  economic  benefits  to  both  local 
economies  and  governmental  entities.  The 
existing  social  and  economic  environment, 
including  the  on-going  growth  trend  in  the  area 
associated  largely  with  new  mining  activity,  are 
considered  in  the  analysis.  Temporary  and 
permanent  impacts  of  the  project  are  also 
related  to  changes  in  the  overall  economic 
picture  of  the  area,  including  continued  mining 
exploration,  expansion  and  development,  and 
construction  of  other  proposed  projects.  These 
cumulative  effects  can  compound  or  offset  one 
another  and  result  in  changes  to  the  overall 
impacts  presented. 

An  economic  base  model  which  describes 
socioeconomic  impacts  of  mining  development 
in  the  west  (Kathol,  1985)  was  used  as  the  basis 
for  determining  impacts.  Standard  multipliers 
for  western  mining  impact  analyses  were  used 
to  determine  employment  and  income  effects. 
A  complete  description  of  assumptions  and 
methodology  used  in  the  analysis  is  included  in 
Appendix  D. 

Construction  of  the  proposed  project  is 
scheduled  to  begin  in  1996  and  continue  for 
approximately  12  months  after  the  initial 
starting  date.  Construction  employment  would 
number  approximately  100,  and  operations 
would  employ  approximately  190  workers.  No 
distinctions  are  made  between  peak  and  average 
employment.  Both  construction  and  operations 
workforces  would  have  an  estimated  75  percent 
skilled  workers,  and  25  percent  unskilled. 
Operating  life  of  the  mine  is  estimated  at  8  to 
12  years,  followed  by  a  four-year  reclamation 
period. 

The  discussions  of  socioeconomics  impacts 
presented  in  the  following  sections  refer  to  two 
different  access  scenarios  (west  access  and  east 
access),  and  two  different  project  phases 
(construction  phase  and  operations  phase).  The 
socioeconomic  impacts  for  each  of  the  possible 
combinations  of  these  components  are 
summarized  by  the  following  tables  with  the 
information  presented  in  the  text  discussions 
relating  directly  to  these  tables: 


Table  4-7  -  Projected  Employment, 
Population,  Housing,  and  School  Age 
Children  -  West  Access  Alternative, 
Construction  Phase 

Table  4-8  -  Projected  Employment, 
Population,  Housing,  and  School  Age 
Children  -  West  Access  Alternative, 
Operations  Phase 

Table  4-9  -  Projected  Employment, 
Population,  Housing,  and  School  Age 
Children  -  East  Access  Alternative, 
Construction  Phase 

Table  4-10  -  Projected  Employment, 
Population,  Housing,  and  School  Age 
Children  -  East  Access  Alternative, 
Operations  Phase 


4.10.2  Socioeconomics      -      Effects 
Alternative  A  (No  Action 
Alternative) 


of 


The  No-Action  Alternative  would  preclude  the 
development  of  the  Mule  Canyon  Project. 
Thus,  both  the  beneficial  and  adverse 
socioeconomic  impacts  listed  in  Sections  4.10.3 
through  4.10.9  would  not  occur.  The  estimated 
workforce  of  100  construction  and  190 
operations  workers  would  not  be  employed, 
and  the  associated  indirect  jobs  would  not  be 
generated  in  the  CEA.  The  resulting  increases 
in  employment,  income,  population,  and  public 
revenue  would  not  occur.  Nor  would  the 
increased  demands  on  infrastructure,  public 
facilities  and  services,  and  impacts  on  public 
finance. 

4.10.3  Socioeconomics  -  Effects  Common 
to  All  Other  Alternatives 

4.10.3.1   Population 

Increased  population  due  to  the  Mule  Canyon 
project  would  be  part  of  an  overall  growth 
trend  for  this  area  as  described  in  Section  3.12. 
Substantial  portions  of  the  population  in  the 
CEA  are  dependent  on  the  mining  industry, 
particularly  in  Eureka  and  Lander  Counties  and 
future  population  in  the  area  will  certainly 
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TABLE  4-7 
PROJECTED  EMPLOYMENT,  POPULATION,  HOUSING  AND  SCHOOL-AGE  CHILDREN 

Employment: 

Annual 
Employment 

Direct 
Non- 

Indirect 
Non- 

Total  New 
Employment 

Local1          Local        Total 

Local 

Local    Total" 

New 
Employment 

100 

25                75            100 

10             5            15 

115 

Households: 

Non-Local  Direct 

Non-Local  Indirect 

Non-Local  Total 

Workers3 

House- 

Workers 

House- 

Workers 

House- 

holds 

holds 

Single6 

Married  (1  Worker) 

Married  (2  Workers)6 

TOTAL 

68 
7 
0 

75 

45 
7 
0 
52 

2 

2 
5 

2 
1 
1 
4 

70 

8 

2 
80 

47 
8 

56 

Population  Distribution,  School-Aged  Children,  and  Housing  Types: 

New  Households:8 

22 

14 

18 

1 

55 

New  Population: 

i  Residents 
Id  Residents9 

40 
28 
12 

25 
17 
8 

33 
23 

10 

2 

1 
1 

100 
69 
31 

Single  Househok 
Married  Househc 

School-Aqed  Children:10 

4 
1 
3 

2 
1 

1 

3 

1 
2 

0 
0 

0 

9 
3 
6 

Secondary 
Primary 

Housinq  Units:" 

tel) 

22 
0 
0 
4 
18 

14 

2 

1 

3 

8 

18 
0 
0 
2 

16 

1 

0 
0 

1 

42 

55 

2 

1 

10 
42 

Single-Family 
Multi-Family 
Mobile  Home 
Other  (RV  or  Mo 

Note:    Some  columns  and  rows  may  not  total  due  to  rounding. 

1  The  construction  workforce  is  assumed  to  be  25  percent  local  and  75  percent  non-local.    Local  workers 
would  commute  to  and  from  their  place  of  residence  to  work  on  a  daily  basis. 

2  Indirect  construction  employment  is  calculated  using  a  construction  employment  multiplier  of  1 .2  based 
on  1988  employment  location  quotients,  basic/non-basic  employment,  and  consultation  with  J.  Dobra, 
UNR.    It  is  assumed  that  70  percent  of  the  indirect  labor  force  are  second  persons  in  the  direct  labor 
households  or  current  residents  of  the  study  area. 

3  The  construction  workforce  is  composed  of  90  percent  single  workers  or  workers  without  family  present 
and  10  percent  married  with  spouses  and/or  families  present. 

4  The  indirect  workforce  is  assumed  to  be  40  percent  single  and  60  percent  married. 

5  It  is  assumed  that  single-worker  households  would  average  1 .5  due  to  the  lack  of  rental  housing  in  the 
project  area. 

8         Both  husband  and  wife  of  1  percent  of  the  married  workforce  are  assumed  to  work  at  the  mine  during 
construction;  for  indirect  workers,  60  percent  are  assumed  to  be  two-worker  households. 

7  "Other"  represents  the  small  towns  of  Crescent  Valley  and  Beowawe,  surrounding  rural  areas,  and  any 
other  out-lying  towns  impacted. 

8  Households  were  distributed  as  follows:    40  percent  to  Battle  Mountain,  25  percent  to  Elko,  33  percent 
to  Carlin,  and  2  percent  to  other  areas. 

9  Married  households  are  assumed  to  contain  3.4  persons  per  household  (1 .4  children  per  family). 

10  School-aged  children  are  estimated  at  1 .0  per  family,  or  70  percent  of  the  children  per  family.    Sixty 
percent  of  school-aged  children  are  primary  students,  and  40  percent  are  secondary  students. 

11  Housing  units  are  distributed  by  type  based  on  the  following  percentages: 

Battle  Mtn  (40%) 

Elko 
(25%) 

Carlin  (33%) 

Other  (2%) 

Single-Family 
Multi-Family 
Mobile  Home 
Other  (RV  site  or  Motel) 

0 
0 
20 
80 

15 
5 

20 
60 

0 

0 
10 
90 

0 
0 
100 
0 

Note:    All  projections  in  this  table  are  estimates  and  do  not  represent  actual  figures. 
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TABLE  4-8 

PROJECTED  EMPLOYMENT,  POPULATION.  HOUSING  AND  SCHOOL-AGE  CHILDREN 

WEST  ACCESS  ALTERNATIVE-OPERATIONS  PHASE 


Employment: 


Annual 
Employment 


Non- 
Local 


Non- 

Local     Total11 


Total  New 
Employment 


New 
Employment 


Household  Type 


Non-Local  Direct 


Workers3 


House- 
holds 


Non-Local  Indirect 


Workers4 


House- 
holds 


Non-Local  Total 


House- 
holds 


Single5 

Married  (1  Worker) 

Married  (2  Workers)6 


TOTAL 


29 
68 
46 
143 


19 

68 

23 

110 


42 
76 
58 
175 


28 

76 

29 

133 


Population  Distribution,  School-Aged  Children,  and  Housing  Types: 


Battle  Mtn. 


Elko 


Other7 


Total 


New  Households: 


40 


69 


133 


New  Population: 

Single  Household  Residents 

Married  Household  Residents9 


139 
13 
126 


240 
22 
218 


462 
42 
420 


School-Aged  Children: 

Secondary 

Primary 


151 
60 
91 


Housing  Units:'1 
Single-Family 
Multi-Family 
Mobile  Home 
Other  (RV  or  Motel) 


133 
65 

5 
60 

2 


Note:    Some  columns  and  rows  may  not  total  due  to  rounding. 

The  operations  workforce  is  assumed  to  be  25  percent  local  and  75  percent  non-local.    Local  workers  would 

commute  to  and  from  their  place  of  residence  to  work  on  a  daily  basis. 

Indirect  operations  employment  is  calculated  using  an  operations  employment  multiplier  of  1 .74  based  on 

1988  employment  location  quotients,  basic/non-basic  employment,  and  consultation  with  J.  Dobra,  UNR.    It 

is  assumed  that  70  percent  of  the  indirect  labor  force  are  second  persons  in  the  direct  labor  households  or 

current  residents  of  the  study  area. 

The  operations  workforce  is  composed  of  20  percent  single  workers  or  workers  without  family  present  and 

80  percent  married  with  spouses  and/or  families  present. 

The  indirect  workforce  is  assumed  to  be  40  percent  single  and  60  percent  married. 

It  is  assumed  that  single-worker  households  would  average  1 .5  due  to  the  lack  of  rental  housing  in  the  project 

area. 

Both  husband  and  wife  of  40  percent  of  the  married  workforce  are  assumed  to  work  at  the  mine  during 

construction;  for  indirect  workers,  60  percent  are  assumed  to  be  two-worker  households. 

"Other"  represents  the  small  towns  of  Crescent  Valley  and  Beowawe,  surrounding  rural  areas,  and  any  other 

out-lying  towns  impacted. 

Households  were  distributed  as  follows:    30  percent  to  Battle  Mountain,  52  percent  to  Elko,  15  percent  to 

Carlin,  and  3  percent  to  other  areas. 

Married  households  are  assumed  to  contain  4.0  persons  per  household  (2.0  children  per  family). 

School-aged  children  are  estimated  at  1 .43  per  family,  or  70  percent  of  the  children  per  family.    Sixty  percent 

of  school-aged  children  are  primary  students,  and  40  percent  are  secondary  students. 

Housing  units  are  distributed  by  type  based  on  the  following  percentages: 


Battle  Mtn  (30%) 


Elko 
(52%) 


Carlin  (15%) 


Other  (3%) 


Single-Family 
Multi-Family 
Mobile  Home 
Other  (RV  site  or  Motel) 


Note:    All  projections  in  this  table  are  estimates  and  do  not  represent  actual  figures 


0 

0 

100 

0 
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TABLE  4-9 

PROJECTED  EMPLOYMENT,  POPULATION,  HOUSING  AND  SCHOOL-AGE  CHILDREN 

EAST  ACCESS  ALTERNATIVE-CONSTRUCTION  PHASE 


Employment: 


Annual 
Employment 


Non- 
Local 


Local       Local    Total 


Total  New 
Employment 


New 
Employment 


25 


75  100 


10 


15 


115 


Households: 


Household  Type 


Non-Local  Direct 


Workers3 


House- 
holds 


Non-Local  Indirect  Non-Local  Total 


House- 
holds 


House- 
holds 


Single" 

Married  (1  Worker) 

Married  (2  Workers)6 


TOTAL 


Population  Distribution,  School-Aged  Children,  and  Housing  Types: 


Battle 
Mtn. 


Elko 


Carlin 


Other7 


Total 


New  Households: 


New  Population: 

Single  Household  Residents 

Married  Household  Residents9 


100 

71 

29 


School-Aged  Children: 

Secondary 

Primary 


Housing  Units:1' 
Single-Family 
Multi-Family 
Mobile  Home 
Other  (RV  or  Motel) 


Note:    Some  columns  and  rows  may  not  total  due  to  rounding. 

1  The  construction  workforce  is  assumed  to  be  25  percent  local  and  75  percent  non-local.    Local 
workers  would  commute  to  and  from  their  place  of  residence  to  work  on  a  daily  basis. 

2  Indirect  construction  employment  is  calculated  using  a  construction  employment  multiplier  of  1 .2 
based  on  1988  employment  location  quotients,  basic/non-basic  employment,  and  consultation 
with  J.  Dobra,  UNR.    It  is  assumed  that  70  percent  of  the  indirect  labor  force  are  second  persons 
in  the  direct  labor  households  or  current  residents  of  the  study  area. 

3  The  construction  workforce  is  composed  of  90  percent  single  workers  or  workders  without  family 
present  and  10  percent  married  with  spouses  and/or  families  present. 

4  The  indirect  workforce  is  assumed  to  be  40  percent  single  and  60  percent  married. 

5  It  is  assumed  that  single-worker  households  would  average  1 .5  due  to  the  lack  of  rental  housing 
in  the  project  area. 

6  Both  husband  and  wife  of  1  percent  of  the  married  workforce  are  assumed  to  work  at  the  mine 
during  construction;  for  indirect  workers,  60  percent  are  assumed  to  be  two-worker  households. 

7  "Other"  represents  the  small  towns  of  Crescent  Valley  and  Beowawe,  surrounding  rural  areas, 
and  any  other  out-lying  towns  impacted. 

8  Households  were  distributed  as  follows:    20  percent  to  Battle  Mountain,  35  percent  to  Elko,  35 
percent  to  Carlin,  and  10  percent  to  other  areas. 

9  Married  households  are  assumed  to  contain  3.4  persons  per  household  (1 .4  children  per  family). 

10  School-aged  children  are  estimated  at  1 .0  per  family,  or  70  percent  of  the  children  per  family. 
Sixty  percent  of  school-aged  children  are  primary  students,  and  40  percent  are  secondary 
students. 

11  Housing  units  are  distributed  by  type  based  on  the  following  percentages: 


Battle  Mtn  (20%) 


Elko 

Carlin  (35%) 

Other  (10%) 

(35%) 

15 

0 

0 

5 

0 

0 

20 

10 

100 

60 

90 

0 

Single-Family 
Multi-Family 
Mobile  Home 
Other  (RV  site  or  Motel) 


Note:    All  projections  in  this  table  are  estimates  and  do  not  represent  actual  figures 
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TABLE  4-10 

PROJECTED  EMPLOYMENT.  POPULATION.  HOUSING  AND  SCHOOL-AGE  CHILDREN 

EAST  ACCESS  ALTERNATIVE-OPERATIONS  PHASE 


Employment: 


Annual 
Employment 


Local1 


Non- 
Local 


Non- 
Local       Local    Total12 


Total  New 
Employment 


New 
Employment 


143  190 


74  32         105 


Household  Type 


Non-Local  Direct 


House- 
holds 


Non-Local  Indirect 


Worjte 


House- 
holds 


Non-Local  Total 


House- 
holds 


Single* 

Married  (1  Worker) 

Married  (2  Workers)6 


TOTAL 


46 
143 


23 
110 


42 
76 
58 
175 


28 
76 
29 
133 


Population  Distribution,  School-Aged  Children,  and  Housing  Types: 


Battle 
Mtn. 


Elko 


New  Households: 


73 


133 


New  Population: 

Single  Household  Residents 

Married  Household  Residents9 


254 
23 
231 


462 
42 
420 


School-Aged  Children: 

Secondary 

Primary 


151 
60 
91 


Housing  Units: 
Single-Family 
Multi-Family 
Mobile  Home 
Other  (RV  or  Motel) 


133 
61 
5 
64 

1 


Note:    Some  columns  and  rows  may  not  total  due  to  rounding. 

1  The  operations  workforce  is  assumed  to  be  25  percent  local  and  75  percent  non-local.    Local  workers 
would  commute  to  and  from  their  place  of  residence  to  work  on  a  daily  basis. 

2  Indirect  operations  employment  is  calculated  using  a  operations  employment  multiplier  of  1 .74  based 
on  1988  employment  location  quotients,  basic/non-basic  employment,  and  consultation  with  J.  Dobra, 
UNR.    It  is  assumed  that  70  percent  of  the  indirect  labor  force  are  second  persons  in  the  direct  labor 
households  or  current  residents  of  the  study  area. 

3  The  operations  workforce  is  composed  of  20  percent  single  workers  or  workders  without  family 
present  and  80  percent  married  with  spouses  and/or  families  present. 

4  The  indirect  workforce  is  assumed  to  be  40  percent  single  and  60  percent  married. 

5  It  is  assumed  that  single-worker  households  would  average  1 .5  due  to  the  lack  of  rental  housing  in  the 
project  area. 

6  Both  husband  and  wife  of  40  percent  of  the  married  workforce  are  assumed  to  work  at  the  mine  during 
construction;  for  indirect  workers,  60  percent  are  assumed  to  be  two-worker  households. 

7  "Other"  represents  the  small  towns  of  Crescent  Valley  and  Beowawe,  surrounding  rural  areas,  and  any 
other  out-lying  towns  impacted. 

8  Households  were  distributed  as  follows:    10  percent  to  Battle  Mountain,  55  percent  to  Elko,  20  percent 
to  Carlin,  and  15  percent  to  other  areas. 

9  Married  households  are  assumed  to  contain  4.0  persons  per  household  (2.0  children  per  family). 

10  School-aged  children  are  estimated  at  1 .43  per  family,  or  70  percent  of  the  children  per  family.    Sixty 
percent  of  school-aged  children  are  primary  students,  and  40  percent  are  secondary  students. 

11  Housing  units  are  distributed  by  type  based  on  the  following  percentages: 


Battle  Mtn  (10%) 

Elko 
(55%) 

Carlin  (20%) 

Other  (15%) 

25 

75 

15 

0 

5 

5 

0 

0 

68 

18 

85 

100 

2 

2 

0 

0 

Single-Family 
Multi-Family 
Mobile  Home 
Other  (RV  site  or  Motel) 


Note:    All  projections  in  this  table  are  estimates  and  do  not  represent  actual  figures. 
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depend  on  mining  as  a  primary  economic 
activity  and  source  of  jobs.  Fluctuations  in 
population  are  likely  to  occur  due  to  potential 
changes  in  the  price  of  gold  and  general 
uncertainties  inherent  in  the  market  for 
precious  metals.  Currently,  exploration  and 
mining  in  the  area  continue  at  a  very  active 
level  and  population  is  expected  to  continue 
growing  through  at  least  the  next  decade. 

Calculations  of  project-related  population 
increases  in  the  CEA  depend  on  the  portion  of 
workers  that  can  be  drawn  from  the  local  labor 
pool  and  how  many  would  be  in-migrants  to 
the  area.  The  model  used  to  determine  impacts 
assumed  25  percent  of  direct  workers  would  be 
local.  Indirect  employment  generated  by  the 
project  would  also  cause  population  increases  in 
the  area.  The  model  shows  figures  for  indirect 
employment  generated,  determined  by  specific 
multipliers  for  construction  and  operations 
phases. 

For  the  construction  phase  a  total  of  55  new 
households  would  be  added,  with  a  total  new 
population  of  100.  For  the  operations  phase, 
133  new  households  would  be  added,  with  a 
new     population     of     462.  Community 

distribution  of  these  new  households  and 
population  would  depend  on  which  access  road 
is  built  -  the  east  or  the  west.  The  potential 
distributions  for  each  project  alternative  are 
discussed  in  their  respective  sections. 

4.10.3.2  Economy  and  Employment 

The  principal  economic  effect  of  the  proposed 
project  would  be  an  increase  in  mining 
employment  in  Lander  County  and  some 
growth  in  the  retail  and  service  sectors  in  Elko, 
Carlin,  and  Battle  Mountain.  Total  income  and 
per  capita  income  in  the  area  would  increase. 

The  proposed  project  would  provide  new  direct 
employment  in  the  mining  and  construction 
sectors  in  Lander  County.  Direct  employment 
also  stimulates  secondary  or  indirect 
employment  primarily  in  the  services  sector. 
The  number  of  indirect  jobs  generated  would 
depend  on  the  number  of  local  and  non-local 
direct  employees.  Non-local  workers  migrating 


to      the      area      stimulate      new      secondary 
employment  by  placing  additional  demands  on 


4.10.3.3  Social  Conditions 

Existing  communities  in  the  Study  Area  are 
already  populated  by  thousands  of  mine  and 
construction  workers.  The  new  worker 
immigrants  would,  therefore,  not  bring  any 
new  and  unknown  type  of  social  groups  to  the 
area.  Communities  are  very  familiar  with  the 
lifestyle  of  mine  workers  and  they  should  have 
no  problem  integrating  with  existing  social 
conditions.  The  attitude  of  current  residents 
toward  growth  and  new  community  members 
is  generally  very  accepting  and  open.  Current 
residents  identify  many  positive  economic 
benefits  of  new  mining  activity  and  show  little 
or  no  resistance  to  growth  (Northwest 
Resource  Consultants,  1993). 

The  social  well-being  of  some  members  of  the 
population  would  likely  be  diminished  by  the 
influx  of  new  workers,  however.  Housing 
availability  is  already  stressed  in  most 
communities  and  supplies  would  be  more 
limited  and  less  affordable  with  new  immigrants 
to  the  area.  This  would  have  the  most  impact 
on  those  on  fixed  incomes  and  low  incomes. 
Availability  and  quality  of  community  services 
such  as  schools  and  law  enforcement  could  also 
be  diminished  with  increased  demand.  Public 
assistance  programs  and  social  services  would  be 
less  able  to  provide  help  for  needy  members. 
Mining  activity  attracts  job-seekers  to  the  area 
who  could  end  up  unemployed  and  needing 
housing  and  other  forms  of  public  assistance. 
This  trend  has  already  caused  higher 
unemployment  rates  in  Lander,  Elko  and 
Eureka  Counties  in  the  last  two  years.  Current 
residents  could  also  experience  the  negative 
effects  of  increased  traffic,  crime  and  decreased 
environmental  quality  associated  with  expanded 
development  and  the  accompanying  population 
influx. 

As  described  in  Section  3.12.4,  the  population 
within  the  CEA  is  dominantly  white  although 
other  racial  and  ethnic  groups  which  have 
settled    in    the    area    contribute    to    cultural 
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diversity.  With  the  exception  of  some  Native 
Americans,  most  racial  and  ethnic  minority 
groups  are  generally  well  integrated  into  the 
overall  population.  As  a  reflection  of  the  the 
reservation  system  established  with  the  influx  of 
European  American  settlers,  some  Native 
Americans  have  settled  in  family  or  community 
groupings  on  designated  reservation  lands.  The 
nearest  reservation  settlement  is  located  near 
Battle  Mountain  although  several  individual 
Native  Americans  or  families  live  in  the  general 
project  vicinity  near  Beowawe  and  Cresecent 
Valley. 

The  Proposed  Action  or  alternatives  would  not 
directly  impact  any  reservation  or  other  Native 
American  settlements  nor  would  any  other 
racial  or  ethnic  minority  group  be  directly  or 
disproportionately  impacted  by  the  proposed 
mining      and      related      activities.  Mine 

employment  would  comply  with  all  applicable 
Equal  Employment  Opportunity  Commission 
requirements  and  policies  so  there  would  also 
not  be  any  indirect  mine-related  impacts  on  any 
specific  racial  or  ethnic  minority  groups.  Given 
these  considerations,  the  Proposed  action  and 
alternatives  would  comply  with  applicable 
Environmental  Justice  provisions  and 
considerations. 

Some  issues  have  been  raised  in  the  past  by 
Native  Americans  groups  relative  to  natural 
resource  use  and  land  ownership. 
Opportunities  to  present  these  and  other 
concerns  for  consideration  and  analysis  in  the 
NEPA  process  have  been  provided  for  all 
interested  parties. 

4.10.3.4  Services  and  Community  Infrastructure 

Growth  related  impacts  to  public  services  and 
community  infrastructure  would  depend  on  the 
capacities  of  the  systems  impacted,  demand 
levels,  and  projected  growth.  Projected  growth 
in  each  community  would  depend  on  which 
access  road  is  built,  and  so  would  be  different 
for  the  different  project  alternatives.  Potential 
impacts  on  services  and  community 
infrastructure  in  the  study  area  are  discussed  in 
the  following  sections.    Discussions  relating  to 


variances  due  to  population  distribution  are 
included  in  each  alternative  section. 

Housing 

Housing  would  likely  be  the  most  challenging 
socioeconomic  problem,  especially  as  large 
percentages  of  the  workforce  are  anticipated  to 
be  from  non-local  sources.  As  described  in 
Section  3.12.5,  the  existing  housing  market 
throughout  the  Study  Area  is  very  tight 
especially  for  rental  units  and  mobile  homes. 
Increases  in  the  numbers  of  rental  units  are  not 
likely  without  some  involvement  by  mining 
companies.  The  permanent  housing  market  is 
also  very  tight.  Little  new  development  is 
occurring  except  in  Elko,  where  demand  for 
housing  is  so  strong  that  new  developments  are 
sold  before  they  are  completed.  Any  significant 
new  construction  would  probably  involve  some 
delay  as  housing  supplies  catch  up  with  demand 
levels.  Adequate  land,  however  is  available  in 
most  communities  for  additional  development 
for  both  rental  units  and/or  permanent  single 
family  homes. 

Construction  -  The  majority  of  construction 
workers  are  projected  to  be  single  or  would  be 
married  workers  who  would  not  move  their 
families  for  the  short  construction  period.  The 
temporary  workers  are  assumed  to  share 
housing  at  a  rate  of  1.5  workers  per  household. 
An  estimated  55  new  households  would  be 
established  in  the  construction  phase.  If  the 
temporary  rental  housing  stock  remains  at  the 
current  level  it  would  be  difficult  for 
construction  workers  to  find  single-family 
homes  or  multi-family  units  for  rent.  There  are 
a  few  RV  parks  with  spaces  available,  but  these 
spaces  can  fill  rapidly,  especially  during  the  late 
spring  and  early  summer  months.  Motels  may 
become  an  important  alternative  and  could 
provide  housing  for  much  of  the  temporary 
workforce.  Housing  large  numbers  of 
construction  workers  in  motels  could  adversely 
impact  the  tourist  business,  particularly  during 
the  summer  months.  A  large  source  of 
temporary  housing  can  be  found  at  the 
Newmont  Man-Camp  in  Carlin,  which  has 
single-occupancy  rooms  for  rent  and  some  RV 
spaces. 
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A  shortage  of  housing  would  create  several 
related  problems  if  not  resolved  in  a  timely- 
manner.  Over-crowding  in  units  that  are 
available  would  cause  worker  dissatisfaction  and 
higher  employment  turnover  rates.  Both  are 
expensive  and  potentially  socially  disruptive. 
Construction  workers  have  camped  randomly 
in  the  Project  Area  in  the  past,  creating 
conflicts  with  private  landowners  and 
occupancy  trespass  problems  for  Federal  Land 
management  agencies. 

Operations  -  A  larger  percentage  of  operations 
workers  would  be  married  and  would  be  much 
more  likely  to  invest  in  permanent  housing 
rather  than  temporary  and  rental  housing.  An 
estimated  133  new  households  would  be 
established  in  the  operations  phase  of  the  mine. 
Very  few  housing  units  are  for  sale  or  under 
construction  in  Battle  Mountain  or  Carlin. 
Elko  has  more  units  available,  but  home  listings 
generally  sell  in  a  very  short  space  of  time 
anywhere  from  a  few  hours  to  a  few  weeks. 
Elko  is  undergoing  a  construction  boom  but 
demand  has  significantly  exceeded  supply  in 
recent  years  and  new  units  are  usually 
purchased  before  construction  is  completed. 
Planning  between  communities,  developers,  and 
employers  could  become  a  necessity  in  order  to 
bring  enough  housing  on-line  for  in-migrating 
workers  and  their  families.  The  impacts  of 
each  project  alternative  are  described  in  their 
respective  sections. 

Water,  Wastewater  Treatment  and  Solid  Waste  Disposal 

Battle  Mountain  -  The  water  system  in  Battle 
Mountain  has  enough  supply  to  meet  the  needs 
of  current  and  projected  population.  With  new 
residents  seeking  housing,  however,  more 
interest  would  be  generated  in  development  in 
the  west  and  south  areas  of  town  and  the 
necessary  infrastructure,  including  the  planned 
water  lines,  would  become  more  critical. 
Additional  students  in  the  schools  would  also 
increase  the  urgency  of  water  system  upgrades 
to  allow  construction  of  a  new  school.  Battle 
Mountain  has  adequate  sewage  treatment 
capacity  for  current  and  projected  population. 
There  are  some  drainage  and  sewage  issues 
related  to  the  town's  location  in  the  Humboldt 


River  floodplain.  These  issues  would  become 
more  urgent  with  a  substantial  population 
influx.  An  adequate  solid  waste  disposal  system 
will  be  provided  in  Battle  Mountain  when  the 
new  landfill  opens  in  1997  or  shortly  thereafter. 


Elko  -  Elko  does  not  have  adequate  water 
system  capacity  for  its  current  population. 
New  wells,  however,  are  scheduled  for 
construction  next  spring,  and  the  future.  The 
influx  of  people  due  to  the  proposed  project 
would  put  additional  pressure  on  a  system 
already  operating  at  maximum  capacity.  The 
completion  of  new  wells  would  become  an  even 
more  urgent  problem.  The  sewage  system  in 
Elko  currently  operates  at  maximum  capacity. 
Portions  of  the  system  were  recently  expanded, 
but  to  bring  the  total  system  on-line  at  a  higher 
capacity,  more  upgrades  would  be  required. 
Additional  population  would  further  stress  the 
system  until  upgrades  can  be  completed.  Target 
dates  for  completion  are  undetermined  at  this 
time  and  research  is  still  being  conducted  for 
alternative  effluent  discharge  methods.  Elko  has 
adequate  landfill  capacity  for  solid  waste 
disposal  for  20  to  25  years  in  its  newly 
constructed  landfill. 

Carlin  -  Carlin  has  adequate  water  supplies, 
sewage  treatment  capacity,  and  landfill  capacity 
for  current  and  projected  future  population 
levels. 

Crescent  Valley/Beowawe  -  Crescent  Valley 
and  Beowawe  have  adequate  water  supplies  for 
current  and  future  population.  The  towns 
currently  operate  on  individual  septic  systems, 
which  are  adequate  for  the  small  population.  A 
substantial  influx  of  people  may  create  the 
incentive  to  construct  a  wastewater  treatment 
facility  that  has  been  discussed  by  the  town 
board  in  Crescent  Valley  in  the  past.  The 
planned  new  transfer  station  for  solid  waste 
disposal  will  provide  adequate  service  for 
Crescent  Valley  and  Beowawe.  Current 
methods  are  adequate  until  its  completion. 
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Electricity,  Natural  Gas  and  Telephone  Service 

Electrical  power,  natural  gas  supplies,  and 
telephone  services  are  adequate  for  current  and 
projected  demand  in  the  CEA.  New  residential 
development  associated  with  project-related 
population  growth  would  require  construction 
of  the  appropriate  utility  infrastructure,  but 
region  supplies  are  adequate  to  accommodate  in 
growth. 

Law  Enforcement  and  Fire  Protection 

Battle  Mountain  -  Law  enforcement  and  fire 
protection  services  in  Battle  Mountain  are 
currently  adequate  for  community  needs. 
Substantial  population  increases  could  create  the 
need  for  an  additional  law  enforcement  staff 
member  and  volunteer  firefighter.  The  jail  is 
not  adequate  to  serve  current  community  needs. 
Additional  population  could  increase  the 
urgency  of  required  facility  upgrades,  although 
a  small  population  increase  would  probably  not 
have  much  additional  impact. 

Elko  and  Spring  Creek  -  Project-related 
population  increases  could  have  a  substantial 
impact  on  law  enforcement  and  fire  protection 
service  requirements  in  the  Elko  area.  Law 
enforcement  services  in  Elko  are  currently 
somewhat  strained.  Additional  patrol  officers 
and  detectives  are  needed.  Some  positions  are 
currently  being  filled.  Substantial  new 
population  would  make  the  need  for  additional 
staff  more  urgent.  The  Spring  Creek  area 
around  Elko,  serviced  by  the  Elko  County 
Sheriff's  Department,  currently  requires  an 
increase  of  approximate  50  percent  in  staff  to 
bring  services  to  an  adequate  level.  Additional 
population  would  put  more  pressure  on  already 
strained  services.  The  jail  facility  for  the  region 
is  very  near  capacity  and  needs  expansion. 
Projected  project-related  population  increases 
would,  however,  probably  be  too  small  to  have 
much  impact. 

Fire  protection  service  in  Elko  is  also 
understaffed.  Population  increases  would 
intensify  the  need  for  more  staff.  County  fire 
protection  services  are  adequate  for  current 
population.  Projected  growth  could  potentially 


create  a  need  for  more  personnel  and 
equipment. 

Carlin  -  Law  enforcement  and  fire  protection 
services  in  Carlin  are  currently  adequate  to 
meet  community  needs.  Substantial  population 
increases  could  require  the  addition  of  more 
staff  and  equipment.  Additional  resources  will 
be  needed  if  an  area  of  437  acres  recently 
annexed  is  developed. 

Crescent  Valley/Beowawe  -  Law  enforcement 
and  fire  protection  services  are  currently 
adequate  for  needs  in  Crescent  Valley  and 
Beowawe.  Substantial  population  increases 
could  necessitate  the  addition  of  more  staff  and 
equipment. 

Health  Care 

Population  increases  would  impact  health  care 
services  to  varying  degrees  in  all  study  area 
communities,  especially  since  recruiting 
physicians  to  serve  this  the  area  is  difficult. 
Mental  health  services  appear  to  be  scarce  in 
the  study  area.  Additional  population  would 
put  added  pressure  on  already  limited  resources. 

Battle  Mountain  -  Health  care  services  in  Battle 
Mountain  are  currently  very  strained. 
Completion  of  the  new  hospital  section, 
scheduled  for  late- 1996  will  bring  new  services 
on  line  in  time  for  most  phases  of  the  project. 
Recruitment  of  more  physicians  is  required  and 
would  become  a  necessity  with  projected 
population  increases. 

Elko  -  Elko's  health  care  services  are  currently 
adequate,  but  new  population  would  increase 
demands  on  area  physicians.  The  hospital  is 
currently  looking  for  more  office  space  for 
physicians. 

Carlin  -  Carlin's  health  care  services  are 
currently  adequate,  but  substantial  increases  in 
population  could  create  a  need  for  more  visiting 
physicians  from  Elko,  more  frequent  visits,  or 
a  permanent  physician  on  staff  at  the  clinic  in 
Carlin. 
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Crescent  Valley  and  Beowawe  -  Crescent  Valley 
and  Beowawe  have  no  health-care  system  so 
population  increases  in  these  areas  would 
impact  these  services  in  Elko  and  Battle 
Mountain. 

Social  Services 

New  population  would  increase  the  demand  on 
area  social  services  and  increase  workloads, 
Elko  currently  has  adequate  services  for  its 
current  population  (Underwood,  1995).  More 
services  would  be  required  with  any  substantial 
population     increases.  Battle     Mountain 

currently  does  not  have  adequate  resources  to 
meet  social  service  needs  (Gibson,  1995).  A 
lack  of  low  income  housing  in  the  community 
is  a  fundamental  problem  and  more  basic 
assistance  is  needed.  Requests  for  homeless 
services  have  also  doubled  since  the  completion 
of  the  new  Interstate  80  off-ramp.  The 
proposed  project  could  add  to  this  problem, 
increasing  the  urgency  of  establishing  effective 
social  services  provisions  in  Battle  Mountain. 

Schools 

The  strategy  of  school  districts  in  the  area  for 
accommodating  growth  is  to  add  modular  units 
until  funding  for  permanent  structures  is 
available.  In  Battle  Mountain,  40  percent  of  the 
students  are  accommodated  in  modular 
classrooms  while  modulars  are  utilized  for 
approximately  33  percent  of  the  students  in 
Elko.  Modulars  do  not  appear  to  decrease 
classroom  quality.  Anticipated  new  population 
from  the  proposed  project  would  impact  area 
schools  and  could  cause  some  temporary 
crowding,  but  would  be  part  of  an  overall 
growth  trend  which  has  traditionally  been 
accommodated  with  modular  classrooms. 
School  districts  are  well  aware  of  their  area's 
anticipated  growth  and  appear  to  be  planning 
appropriately.  Impacts  of  specific  population 
distributions  are  discussed  in  the  respective 
alternatives  sections. 

Battle  Mountain  -  Battle  Mountain  elementary 
schools  are  at  capacity,  cannot  accommodate 
any  more  growth,  and  the  district  does  not 
have    the    money   or   space   to    install    more 


modulars.  A  special  fund  exists  specifically  to 
build  a  new  elementary  school  but  construction 
is  on  hold  until  required  water  system  upgrades 
can  be  completed.  Construction  of  the  new 
school  would  be  critical  with  any  population 
increases,  or  the  district  would  be  pressured  to 
find  more  funding  for  modulars.  The  junior 
high  and  high  school  can  currently 
accommodate  25-30  and  94  more  students, 
respectively. 

Elko  and  Spring  Creek  -  Elko  and  Spring  Creek 
elementary  schools  are  also  at  or  over  capacity. 
Two  new  elementary  schools  are  scheduled  to 
be  constructed  in  Elko  beginning  in  1997  and 
late  1998.  Modulars  can  be  added  to 
accommodate  growth  until  those  schools  come 
on  line.  Elko's  junior  high  and  high  school  are 
slightly  under  capacity  and  can  accommodate  a 
limited  growth.  Spring  Creek's  junior/senior 
high  is  approximately  200  students  over 
capacity  and  modulars  are  in  use  until 
construction  of  a  new  junior  high  is  completed 
in  August  1997. 

Carlin  -  The  Carlin  combined  school  is  over- 
capacity and  modulars  are  being  used  to 
accommodate  growth.  More  modulars  could  be 
necessary  with  additional  project-related 
growth.  No  immediate  plans  exist  for 
expansion  or  construction  of  a  new  school. 

Crescent  Valley  and  Beowawe  -  A  new 
elementary  school  with  a  capacity  of 
approximately  100  students  will  open  in 
Crescent  Valley  in  1996.  This  is  adequate  to 
accommodate  substantial  population  increases 
in  the  near  future.  Secondary  students  are 
accommodated  in  Battle  Mountain  and  Carlin 
and  population  increases  would  impact  those 
schools. 

Recreational  Facilities 

All  Study  Area  communities  appear  to  have 
adequate  recreational  facilities  currently  except 
Elko.  Additional  population  will  increase 
pressure  to  construct  the  needed  new  parks  in 
Elko.  In  other  study  area  communities, 
incremental  development  of  new  recreational 
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facilities  will  be  required  as  population 
increases. 

4.10.3.5  Public  Finance 

The  proposed  project  would  have  a  net 
beneficial  impact  on  Lander  County  and  the 
State  of  Nevada  fiscal  condition  throughout 
most  of  the  life  of  the  project.  Revenue 
increases  would  result  primarily  from  property, 
net  proceeds,  and  sales  tax  revenues. 

The  principal  revenue  change  for  the  county 
would  result  from  an  increase  in  assessed 
valuation  attributable  to  the  mine  and  other 
support  facilities.  Total  estimated  capital 
expenditures  for  the  project  are  estimated  at 
$159  million  assuming  construction  of  the 
proposed  mill  and  tailings  facility  at  some  point 
in  the  project  life.  Ad  valorem  taxes  for  the 
first  tax  collection  year  are  estimated  at 
$194,000,  an  additional  $782,000  would  be 
collected  the  following  year,  and  an  additional 
$372,000  the  following  year  based  on  a  tax  rate 
of  2.96  for  the  county.  Table  4-11  shows 
incremental  tax  revenues  generated  from 
construction  of  the  mine,  mill,  and  other 
facilities. 

A  net  proceeds  tax  is  collected  on  the 
production  of  gold  at  property  tax  rates.  The 
average  annual  incremental  gold  production  is 
estimated  at  117,000  ounces  per  year  over  the  8- 
9  year  production  period.  Using  a  market  value 
of  $380  per  ounce,  and  assuming  the  cost  of 
mining  is  equal  to  70  percent  of  the  value  of 
production,  the  net  value  of  one  year's 
production  is  estimated  at  $13.3  million. 

Therefore,  the  net  proceeds  revenue  is  estimated 
at  $394,805  annually  based  on  a  tax  rate  of  2.96. 

The  mine  would  also  generate  sales  and  use  tax 
to  the  state  and  local  governments.  Due  to  lack 
of  suppliers  in  the  local  area,  local  purchases 
would  be  limited  to  fuel,  oil,  parts,  and 
miscellaneous  suppliers.  Annual  local  sales  taxes 
are  estimated  at  $65,000.  However,  most  of  the 
tangible  goods  purchased  would  be  purchased 
within  the  state  of  Nevada  (Brumit,  1995). 
Assuming  100  percent  of  purchases  would  be 


made  in  Nevada,  the  estimated  annual  sales  or 
use  tax  generated  would  total  approximately 
$1.8  million.The  proposed  project  would 
generate  an  estimated  construction  payroll  of  $6 
million  during  the  12  months  of  construction 
in  1996.  If  40  percent  of  this  amount  is 
expended  in  the  local  Lander  and  Elko  County 
economy  for  goods  and  services,  total  estimated 
taxes  collected  would  be  $156,000.  Payroll  for 
the  new  permanent  workforce  would  be  paid 
between  $10.5  and  $11.5  million  annually. 
Assuming  60  percent  of  this  income  would  be 
spent  in  the  local  economy,  an  estimated 
$409,000  would  be  collected  in  sales  tax 
annually. 

Typically,  government  entities  would 
experience  increased  expenditures  with  little 
increase  in  revenues  during  the  construction 
phase.  The  most  significant  increases  in 
expenditures  would  likely  occur  in  the  areas  of 
public  safety,  ambulance  service,  schools,  and 
community  support  activities.  There  would 
likely  be  a  financial  shortfall  for  all  government 
entities  affected  during  this  period.  Elko 
County  and  the  city  of  Elko  would  be 
particularly  affected  by  these  start-up  impacts. 
Elko  County  relies  heavily  (35  percent)  on  sales 
tax  receipts  for  overall  General  Fund  activities. 

Once  operations  begin,  offsetting  tax  revenues 
would  be  generated.  In  Lander  County  these 
revenues  would  more  than  offset  the  increased 
expenditures  for  government  operations.  Battle 
Mountain  would  experience  positive  fiscal 
impacts  from  the  proposed  project  while  other 
locations  outside  Lander  County,  particularly 
the  city  of  Elko  would  experience  some  short 
and  possibly  long-term  fiscal  impacts  from  the 
project.  Sales  tax  receipts  would  increase  in 
Elko  County  due  to  the  proposed  project, 
however  sales  tax  fluctuates  and  is  not  as 
dependable  a  source  of  revenue  as  property  tax. 

Elko  County  would  be  likely  to  experience  the 
majority  of  impacts  from  project-related 
population  increases  without  concurrent  growth 
in  direct  ad  valorem  or  net  proceeds  tax 
revenues.  This  situation  would  create  an 
inequitable  distribution  of  revenues  and 
expenditures.  At  present,  no  mechanism  exists 
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TABLE  4-11 
INCREMENTAL  ANNUAL  TAX  REVENUES 

Mine/Processing/G&A 

Total  Tax  Increment 

Lander  County 

Increment 

(2.96) 

Ad  Valorem 

1st  year  Capital  Expenditures 

$18,700 

na 

$194 

2nd  year  Capital  Expenditures 

$75,000 

na 

$782 

3rd  year  Capital  Expenditures 

$35,900 

na 

$372 

4th  year  Capital  Expenditures 

$2,600 

na 

$27 

5th  year  Capital  Expenditures 

$3,100 

na 

$32 

Subtotal  (Annual) 

$35,800 

$1,300 

Net  Proceeds 

Average  Annual  Net  Proceeds 

$13,300m 

$667 

$395 

Sales  and  Use  Tax 

Annual  Average  State  and 
Local  Sales  and  Use  Tax 
(6.5%) 

$27,700 

$1,800 

$65 

Total 

$2,467 

$1,760 

Notes:  "'  Average  estimated  ann 
through  8-year  life  of  the  project 

ual  incremental  gold  produced  from  mill  and  heap  leach  operation 

Source:    Santa  Fe  Pacific  Gold  C 

orp.  (Brumit),  Nevada  De 

pt.  of  Revenue 

to  address  this  inequity.  Elko  would  likely 
continue  to  experience  budget  limitations 
caused  by  increased  population  growth.  The 
affect  of  new  population  on  existing 
infrastructure  would  result  in  further  financial 
demands  to  the  City  and  County  of  Elko, 
which  in  many  cases  is  operating  at  maximum 
capacity  (water,  sewer,  etc.)  Elko  would  benefit 
from  increased  sales  and  use  taxes,  as  well  as 
indirect  real  property  taxes  related  to  housing 
and  induced  commercial  activity.  Net  fiscal 
benefits  from  these  revenue  sources  are  not 
expected  to  completely  offset  required 
government  expenditures.  Infrastructure  costs 
would  therefore,  likely  exceed  net  revenues 
generated  in  the  city  of  Elko  and  Elko 
County.In  summary,  it  is  anticipated  that  the 
proposed  project  would  result  in  public  revenue 
surpluses  for  Lander  County  and  possible 
deficits  in  Elko  County. 


4.10.4  Effects  of  Alternative  B 
(Proposed  Action) 

Alternative  B  would  involve  construction  of  a 
main  access  road  to  the  west.  This  would 
encourage  workers  to  live  in  Battle  Mountain 
communities  to  the  east.  Resulting  impacts  on 
services,  infrastructure,  and  finance  would, 
therefore,  be  increased  for  Battle  Mountain  and 
decreased  for  other  communities  relative  to 
alternatives  with  an  east  access  road.  Refer  to 
Tables  4-7  and  4-8  for  a  summary  of  impacts. 
Community  distribution  of  workers  and 
households  for  the  are  approximated  as 
described  in  the  following  sections: 

4.10.4.1   Population 

For  the  construction  phase,  distribution  of 
mine-related  population  increases  is  projected  as 
40  in  Battle  Mountain,  25  in  Elko,  33  in  Carlin, 
and  two  in  other  areas. 
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For  the  operations  phase,  distribution  of  mine 
related  population  increases  is  projected  as  139 
in  Battle  Mountain,  240  in  Elko,  69  in  Carlin, 
and  14  in  other  areas. 

4.10.4.2  Economy  and  Employment 

Economic  impacts  of  new  employment, 
including  increased  property  and  sales  tax 
revenues,  would  accrue  to  the  communities 
where  new  workers  reside.  For  the 
construction  phase,  22  new  households  are 
projected  in  Battle  Mountain,  14  in  Elko,  18  in 
Carlin,  and  one  in  other  areas.  For  the 
operations  phase,  40  new  households  are 
projected  in  Battle  Mountain,  69  in  Elko,  20  in 
Carlin,  and  four  in  other  areas. 

4.10.4.3  Services  and  Community  Infrastructure 

Noticeable  impacts  could  occur  in  Battle 
Mountain  in  the  areas  of  utility  provision, 
housing,  law  enforcement,  fire  protection, 
health  care,  social  services,  schools,  and 
recreational  facilities.  Specifically,  there  would 
likely  be  considerable  pressure  on  the  housing 
market,  a  more  urgent  need  to  upgrade  the 
water  system  and  build  the  new  elementary 
school,  the  need  for  more  health  care  and  social 
services,  and  the  potential  need  for  more  law 
enforcement  and  fire  protection  personnel. 

Considerable  impacts  on  services  and 
community  infrastructure  will  also  occur  in 
Elko  and  Carlin.  Elko  currently  has 
insufficient  utility  infrastructure  for  water  and 
wastewater  treatment.  New  and  upgraded 
facilities  would  be  even  more  urgently  required 
with  additional  population.  The  need  for 
additional  law  enforcement  personnel  in  Elko 
and  Spring  Creek  and  more  fire  protection 
personnel  in  Elko  would  increase.  Pressure  on 
the  schools  and  housing  market  would  also 
occur.  Carlin  is  projected  to  experience  a  large 
single-population  increase  in  single  workers 
during  the  construction  phase  because  of  the 
availability  of  housing  at  the  man-camp. 
Carlin's  services  appear  to  be  adequate  in  most 
areas,  except  that  a  considerable  population 
increase  could  necessitate  the  addition  of  more 
law  enforcement  personnel. 


Housing 

Construction  -  For  the  construction  phase  of 
the  project,  55  new  households  are  projected. 
The  vast  majority  of  the  new  housing 
demanded  is  assumed  to  be  in  the  categories  of 
hotel/motel  units,  RV  spaces,  and  the  Carlin 
mancamp.  Tables  4-7  shows  a  breakdown  by 
community.  It  appears  that  adequate  housing 
of  this  type  exists. 

The  second  largest  category  of  housing  demand 
would  be  for  mobile  home  units.  Mobile 
homes  make  up  a  large  portion  of  the  housing 
throughout  the  area.  In  Battle  Mountain, 
Carlin,  and  Crescent  Valley  mobile  homes  are 
the  dominant  housing  type.  The  small 
numbers  of  mobile  home  units  required  in  each 
community  would  likely  be  available,  although 
the  availability  of  desirable  units  in  some 
communities  may  be  limited.  Mobile  home 
units  would  be  less  readily  available  in  Elko 
and  Carlin. 

The  remaining  housing-type  categories  of  single- 
family  and  multi-family  units  is  projected  to  be 
limited  to  Elko.  Rentals  are  extremely  scarce. 
Housing  available  for  purchase  is  only  slightly 
more  available.  The  limited  numbers  of  these 
units  required  to  meet  construction-related 
demand  would  probably  be  available  within 
reasonable  waiting  periods. 

Operations  -  For  the  operations  phase  of  the 
project,  133  new  households  are  projected.  The 
vast  majority  of  the  new  housing  demanded  is 
assumed  to  be  in  the  categories  of  single-family 
homes  and  mobile  homes.  Table  4-8  show  a 
breakdown  by  community. 

Elko  is  projected  to  experience  the  highest 
demand  for  single-family  homes.  This  would 
strain  the  already  tight  housing  market.  If  new 
housing  construction  continues  at  its  current 
pace,  some  of  this  pressure  would  eventually  be 
eased.  Given,  however,  that  housing  demand 
has  significantly  exceeded  available  home  stocks 
for  sometime,  housing  availability  is  projected 
to  continue  to  be  limited.  Project-related 
demand  would  also  strain  the  single-family 
housing  market  in  Battle  Mountain.  Little  new 


DEIS 


Page  4-65 


Mule  Canyon  Mine 


construction  is  presently  occurring  or  is 
projected  to  occur  in  the  near  future. 

The  availability  of  mobile-homes  in  study  area 
communities  would  also  be  limited.  Battle 
Mountain  would  experience  the  greatest 
demand  for  this  housing  type.  Some  lots  and 
units  are  available  but  the  availability  of  more 
desirable  units  may  be  limited.  Demand  would 
likely  exceed  existing  or  potentially  available 
mobile-home  units  for  the  foreseeable  future. 
Carlin  would  also  experience  substantial 
demand  in  its  mobile-home  housing  market. 
The  majority  of  existing  housing  in  Carlin  is 
mobile  homes,  but  there  would  probably  not 
be  sufficient  units  available  to  meet  the  new 
demand  generated  by  project-related  population 
increases.  Elko's  mobile  home  market  is  very 
tight,  but  the  demand  could  probably  be 
accommodated.  Similar  to  Elko,  mobile-home 
availability  in  Beoware  and  Cresent  Valley  is 
limited  but  would  probably  be  adequate  to 
meet  the  limited  demand  which  would  result 
from  implementation  of  the  Proposed  Action. 

Multi-family  housing  and  all  forms  of  rentals 
would  be  extremely  hard  to  find  throughout 
the  study  area.  Units  will  not  be  readily 
available  in  any  of  the  area  communities  and 
waiting  lists  with  extended  waiting  periods 
would  be  common. 

Schools 

Projections  of  additional  students  and  their 
distribution  community  are  summarized  for  the 
Proposed  Action  by  Tables  4-7  and  4-8. 

Construction  -  In  the  construction  phase  9  new 
school-aged  children  (3  at  the  secondary  level 
and  6  at  the  primary  level)  are  projected.  When 
distributed  throughout  study  area  communities 
this  number  of  new  students  would  not  have  a 
significant  impact.  They  would  contribute  to 
the  on-going  growth  trend  in  the  area  which 
requires  the  addition  of  facilities  and  staff  on 
any  ongoing  basis. 

Operations  -  In  the  operations  phase  151  new 
school-aged  children  (60  at  the  secondary  level 
and  91  at  the  primary  level)  are  projected.  This 


number  of  additional  students  would  have  a 
noticeable  impact  on  schools  in  Battle 
Mountain,  Elko/Spring  Creek,  and  Carlin. 

Battle  Mountain  -  The  junior  and  senior  high 
schools  would  be  able  to  accommodate  the 
additional  growth.  The  elementary  schools,  at 
current  capacity,  cannot  accommodate  any 
more  growth.  The  equivalent  of  at  least  one 
additional  modular  classroom  and  one  teacher 
would  be  required.  With  the  planned  new 
elementary  school  not  projected  to  come  on 
until  1998  or  later,  the  district  would  have  to 
finance  additional  temporary  facilities. 

Elko  and  Spring  Creek  -  The  junior  and  senior 
high  schools  in  Elko  would  probably  be  able  to 
accommodate  their  projected  additional  growth. 
The  new  junior  high  in  Spring  Creek, 
scheduled  to  open  in  August  1997,  would 
accommodate  the  projected  additional 
secondary  students.  Area  elementary  schools 
would  require  the  equivalent  of  approximately 
2  new  classrooms  and  2  teachers  to 
accommodate  the  projected  additional  students. 
Until  new  elementary  schools  in  Elko  in  1998 
and  1999,  the  district  modular  facilities  would 
have  to  be  provided. 

Carlin  -  Carlin's  combined  school  could  not 
accommodate  the  projected  growth  without  the 
addition  of  modular  facilities.  The  equivalent 
of  approximately  one  modular  and  1  to  2 
teachers  would  be  required  for  the  projected 
increase  in  primary  and  secondary  students. 

4.10.4.4  Effects  Due  to  Deferred  Construction 

The  potential  environmental  consequences 
discussed  in  the  preceding  sections  for 
Alternative  B  reflect  the  impacts,  both  positive 
and  negative,  of  full  project  buildout  including 
construction  and  operation  of  the  proposed  mill 
and  tailings  facilities.  Given,  however,  that 
construction  of  the  mill  and  tailings  facilities 
would  probably  be  deferred  as  described  in 
Section  2.4.9,  project-related  socioeconomic 
impacts  would  differ  somewhat  from  those 
previously  described. 
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Regardless  of  whether  or  not  the  mill  and 
tailings  facilities  are  constructed,  the  initial 
construction  workforce  would  consist  of 
approximately  100  contractor  and  SFPGC 
employees.  Deferral  of  mill  construction  could 
shorten  the  initial  construction  period  from  the 
projected  maximum  of  12  months.  In  addition, 
if  the  mill  and  tailings  facility  are  constructed  at 
some  future  point  in  time,  the  tailings  facility 
would  potentially  be  constructed  using  mine 
and/or  contractor  labor  and  equipment  but  mill 
construction  would  require  a  temporary 
contractor  workforce.  Up  to  100  contractor 
employees  could  be  required  for  mill  and 
tailings  facility  construction  for  a  period  of  up 
to  12  months.  Impacts  associated  with  this 
temporary  construction  workforce  would  be 
similar  to  those  previously  discussed  in  this 
section  for  initial  mine  construction,  however, 
future  conditions  relative  to  available  housing, 
schools,  community  infrastructure,  and  other 
socioeconomic  factors  could  be  much  different 
than  current  conditions. 

With  deferred  mill  construction,  the  operations 
workforce  would  be  reduced  to  approximately 
124  permanent  employees  or  66  less  than  under 
full  buildout  for  the  Proposed  Action.  Given 
this  reduction,  in-migration  of  new  residents 
would  decrease  by  50  direct  and  11  indirect 
employees.  The  overall  population  impact  for 
the  reduced  employment  level  would  be  298 
compared  to  462  under  full  buildout.  This 
reduction  in  the  overall  project-related 
population  increase  would  reduce  the  public 
services,  infrastructure,  housing,  and  school 
impacts  discussed  in  Sections  4.10.4.3  and 
4.10.4.4  With  reduced  impacts,  actions  relative 
to  services  and  facilities  which  are  operating  at 
or  near  capacity  could  potentially  be  deferred 
until  project-related  revenues  are  available  to 
meet  supplemental  funding  requirements. 

Without  construction  of  the  mill,  project 
capital  expenditures  would  be  reduced  to 
approximately  $35  million  compared  to  $159 
million  for  full  buildout.  Property  tax  revenues 
(ad  valorem  tax)  would  be  reduced  to 
approximately  $345,000  per  year.  Since 
production  rates  would  remain  the  same,  net 
proceeds  tax  revenues  would  not  change.  Local 


sales  and  use  taxes  would  be  reduced  under  this 
option  given  elimination  of  milling  operations 
and  a  reduced  workforce.  Without  milling 
operations,  total  annual  payroll  is  estimated  at 
$7.4  million  compared  with  $10.5  million  to 
$11.5  million  for  the  full  buildout  scenario. 

Overall  fiscal  effects  due  to  deferred  mill  and 
tailings  facility  construction  would  be  similar  to 
full  buildout,  with  revenues  in  Lander  County 
more  than  offsetting  increased  government 
expenditures  and  the  potential  for  required 
expenditures  to  exceed  revenues  in  Elko 
County. 

4.10.5  Socieoeconomic  Effects      of 

Alternative      C      (East      Access 
Alternatives) 

Alternative  C  would  involve  construction  of  a 
main  access  road  to  the  east.  This  would 
encourage  workers  to  live  in  the  communities 
east  of  the  project  (Elko,  Carlin,  Crescent 
Valley  and  Beowawe)  rather  than  in  Battle 
Mountain.  Resulting  impacts  on  services, 
infrastructure,  and  finance  would,  therefore,  be 
increased  for  these  communities  and  decreased 
for  Battle  Mountain  relative  to  the  Proposed 
Action  which  includes  a  west  access  road. 
Refer  to  Tables  4-9  and  4-10,  for  a  summary  of 
impacts. 

The  community  distribution  of  workers  and 
households  for  the  east  access  alternative  are 
projected  as  described  in  the  following  sections: 

4.10.5.1  Population 

For  the  construction  phase,  distribution  of 
mine  related  population  increases  is  projected  as 
20  in  Battle  Mountain,  35  in  Elko,  35  in  Carlin, 
and  10  in  other  areas.  For  the  operations  phase 
distribution  of  new  mine-related  population  is 
projected  as  46  in  Battle  Mountain,  254  in  Elko, 
92  in  Carlin,  and  69  in  other  areas. 

4.10.5.2  Economy  and  Employment 

Economic  impacts  of  new  employment, 
including  increased  property  and  sales  tax 
revenues,  would  accrue  to  the  communities 
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where  these  new  workers  reside.  Household 
distribution  would  be  as  follows: 

For  the  construction  phase  11  new  households 
in  Battle  Mountain,  19  in  Elko,  19  in  Carlin, 
and  6  in  other  areas  are  projected. 

For  the  operations  phase,  13  new  households  in 
Battle  Mountain  are  projected,  73  in  Elko,  27  in 
Carlin,  and  20  in  other  areas. 

4.10.5.3  Services  and  Community  Infrastructure 

With  an  east  access  road,  fewer  employees 
would  be  expected  to  reside  in  Battle  Mountain 
and  more  in  the  communities  to  the  east  (Elko, 
Carlin,  Crescent  Valley  and  Beowawe)  than 
under  the  Proposed  Action  which  includes  a 
west  access  road.  Substantial  impacts  would 
occur  in  these  communities  in  the  areas  of 
utility  provision,  housing,  law  enforcement,  fire 
protection,  health  care,  social  services,  schools, 
and  recreational  facilities.  Specifically,  more 
pressure  would  be  placed  on  housing  markets, 
the  need  to  upgrade  the  Elko  water  and  sewage 
treatment  systems  would  become  more  urgent, 
construction  of  new  schools  would  have  to  be 
completed,  and  additional  law  enforcement  and 
fire  protection  personnel  would  be  required. 
Carlin  is  projected  to  experience  a  large  increase 
in  single  workers  during  the  construction  phase 
because  of  the  availability  of  housing  at  the 
man  camp.  Carlin's  services  appear  to  be 
adequate  in  most  areas,  except  that  a 
considerable  population  increase  could 
necessitate  the  addition  of  more  law 
enforcement  personnel.  Impacts  on  services  and 
community  infrastructure  in  Battle  Mountain 
would  be  similar  to  Alternative  B  but  at  a 
reduced  level. 

Housing 

Tables  4-9  and  4-10  show  the  projected 
distribution  of  new  households  by  community 
and  housing  type. 

Construction  -  For  the  construction  phase  of 
the  project,  55  new  households  are  projected. 
The  vast  majority  of  the  new  housing 
demanded  is  assumed  to  be  in  the  categories  of 


hotel/motel  units,  RV  spaces,  and  the  Carlin 
mancamp.  It  appears  that  adequate  housing  of 
this  type  exists. 

The  second  largest  category  of  housing  demand 
would  be  for  mobile  home  units.  Mobile 
homes  make  up  a  large  portion  of  the  housing 
throughout  the  area.  In  Battle  Mountain, 
available  mobile  home  units  would  probably  be 
adequately  meet  the  reduced  demand.  Units 
would  likely  be  difficult  to  find  in  Elko  and 
Carlin  and  would  not  be  readily  available.  It  is 
assumed  that  the  mobile  home  units  needed  to 
meet  the  demand  in  the  Crescent  Valley  area 
would  be  available  due  to  current  and  projected 
development  of  new  lots. 

Impacts  and  considerations  relative  to  the 
remaining  housing-type  categories  of  single- 
family  and  multi-family  units  would  be  similar 
to  those  discussed  for  the  Proposed  Action. 

Operations  -  For  the  operations  phase  of  the 
project,  133  new  households  are  projected.  The 
vast  majority  of  the  new  housing  demanded  is 
assumed  to  be  in  the  categories  of  single-family 
homes  and  mobile  homes. 

Elko  is  projected  to  experience  the  highest 
demand  for  single-family  homes  and  the  supply 
and  demand  considerations  previously  discussed 
for  the  Proposed  Action  would  remain 
applicable.  Carlin  and  Battle  Mountain  would 
experience  some  pressure  in  their  markets  for 
single-family  housing. 

The  availability  of  mobile-homes  in  Study  Area 
communities  would  also  be  limited.  Carlin, 
Crescent  Valley  and  Elko  would  see  the  largest 
demand  in  the  mobile  home  market.  Carlin 
would  have  the  most  difficulty  providing  this 
type  of  housing  and  probably  could  not 
accommodate  all  of  the  units  demanded. 
Crescent  Valley  is  expected  to  have  many  units 
and  lots  available  due  to  current  and  projected 
development  of  parcels  in  the  region.  The 
considerable  demand  generated  in  conjunction 
with  the  east  access  road  alternative  however 
could  be  difficult  to  meet.  Housing  markets 
could  likely  become  very  tight.  Elko  and 
Battle     Mountain     would     experience     some 
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pressure,  but  demand  would  be  more  easily- 
accommodated  in  these  communities. 

Multi-family  housing  and  all  forms  of  rentals 
would  be  extremely  hard  to  find  throughout 
the  study  area. 

Schools 

Projections  of  additional  students  and  their 
community  distributions  are  shown  in  Tables  4- 
9  through  4-10,  Generally,  the  projected  total 
increases  for  both  the  construction  and 
operations  phases  are  the  same  as  for  the 
Proposed  Action,  however,  distribution  by 
community  variances  would  be  different  as 
noted  in  the  following  sections. 

Battle  Mountain  -  The  junior  and  senior  high 
schools  would  be  able  to  accommodate  the 
additional  growth.  The  elementary  schools 
would  have  more  difficulty  accommodating 
growth  as  they  are  currently  at  capacity.  If  the 
projected  new  elementary  students  were 
distributed  equally  between  the  two  schools, 
approximately  4  to  6  students  would  be  added 
per  school.  It  would  be  possible  to 
accommodate  them  without  adding  facilities  or 
staff. 

Elko  and  Spring  Creek  -  Impacts  would  be  the 
same  as  previously  discussed  for  Alternative  B. 

Carlin  -  Impacts  would  be  the  same  as 
previously  discussed  for  Alternative  B. 


Effects      of 


4.10.6  Socioeconomic 
Alternative  D 

(Overburden  and  Interburden 
Configuration  Alternative) 


Pile 


Alternative  D  includes  the  west  access  road 
component.  The  socioeconomic  impacts  of  this 
alternative  would  be  the  same  as  those 
described  for  Alternative  B. 


4.10.7  Socioeconomic 
Effects 


Cumulative 


Cumulative  socioeconomic  impacts  would 
result  from  the  construction  or  operation  of 
other  projects  in  the  area  that  contribute  to 
changes  in  local  population,  employment, 
housing,  public  services  and  facilities,  and  the 
economy.  Specifically,  other  projects  can  bring 
additional  population  into  the  area,  add 
pressure  to  services  and  community 
infrastructure,  and  exacerbate  the  problem  of 
temporary  and  permanent  housing  availability. 
Additional  employment  can  make  local 
workers,  both  skilled  and  unskilled,  less 
available  for  the  proposed  project  and  enhance 
the  multiplier  effect  for  indirect  employment. 
(Likewise,  other  projects  in  the  area  coming  to 
completion  and  laying  off  workers  could  add  to 
worker  availability  for  the  proposed  project  and 
decrease  the  multiplier  effect.)  Other  projects 
would  also  add  increased  income  and  revenues 
from  property  and  sales  taxes  in  the  Study 
Area.  Generally,  since  the  study  area  for 
socioeconomic  impacts  corresponds  to  the 
CEA,  the  discussions  of  socioeconomic  impacts 
presented  in  the  preceding  Sections  represents  a 
cumulative  impact  assessment.  The  main 
projects,  current  and  proposed,  that  could  affect 
the  socioeconomic  character  of  the  study  area 
are  listed  in  Table  4-12.  The  most  critical 
projects  because  of  the  likelihood  of  similar 
timing  are: 

•  Barrick  Goldstrike's  Meikle  Mine,  with  an 
estimated  operations  workforce  of  200  to 
220  in  1996 

•  Cortez  Pipline  Project,  with  an  estimated 
construction  workforce  of  185  in  1996  and 
an  operations  workforce  of  265,  (the  mine 
is  very  near  in  proximity  to  Mule  Canyon 
and  is  likely  to  have  similar  timing) 

•  Phoenix  Expansion  Project  which  will 
demand  200  to  300  construction  workers  in 
1996  and  195  operations  workers  and  Santa 
Fe's  Twin  Creeks  Expansion  which  is  not 
as  close  in  proximity  as  the  other  mines, 
but  is  scheduling  a  construction  workforce 
of  600 

The  most  critical  problems  with  other  projects 
coming  on  line  simultaneously  are  the  scarcity 
of  labor  and  the  consequential  need  for  more 
non-local  labor,  and  the  resultant  strain  on  the 
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housing  market  and  schools.  Nearly  all  public 
services  and  facilities  are  likely  to  experience 
intensified  impacts.  Joint  efforts  between  the 
public  and  private  sectors  may  be  necessary  in 
order  to  maintain  basic  services  at  an  adequate 
level  with  the  anticipated  potential  population 
influx  to  the  area. 

4.10.8  Socioeconomic  Mitigation 

As  described  in  Section  4.10.3.5,  socioeconomic 
impacts  resulting  from  the  Proposed  Action  and 
other  action  alternatives  would  generally  be 
addressed  through  normal  market  forces  and  by 
government  agencies  utilizing  supplemental 
revenues  from  project-related  net  proceeds, 
property,  and  sales  tax  revenues.  Unequal 
distribution  of  project-related  revenues  between 
potentially  impacted  communities  and  counties 
is  a  recognized  concern  relative  to  mine 
development  in  Nevada. 

SFPGC  anticipates  indirectly  addressing  the 
financial  impacts  of  socioeconomic  mitigation 
by  offering  a  very  competitive  compensation 
and  benefit  package  and  purchasing  required 
materials  and  supplies  if  available  from 
competitive  local  suppliers. 


4.10.9  Socioeconomic 
Considerations 


Other    Impact 


Relative  to  socioeconomic  factors,  other  impact 
considerations  including:  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationship,  are 
summarized  by  Table  4-1. 

4.11       TRANSPORTATION 

4.11.1  Transportation  -  Introduction 

The  proposed  mining  and  related  activities 
would  result  in  increased  traffic  on  area  roads 
and  resulting  increases  in  safety  concerns,  road 
maintenance  requirements,  and  risks  associated 
with  transportation  of  potentially  hazardous 
materials.  The  transportation  analysis  for  the 
project  is  effectively  limited  to  surface  roadway 
effects  from  project-related  trucking  and 
automobile  traffic,  as  any  rail,  bus,  or  air  traffic 
generated  would  be  minimal  in  the  context  of 


existing  system  capacities.  The  existing  road 
network  serving  the  area  is  adequate  to  handle 
anticipated  traffic  loads  except  in  the  immediate 
vicinity  of  the  Project  Area  where  new  access 
routes  would  be  constructed.  The  Proposed 
Action  (Alternative  B)  includes  the  proposed 
west  access  and  two  alternative  eastern  access 
routes  are  considered  as  Alternative  C. 

Potential  traffic  impacts  would  be  partially 
addressed  by  construction  of  the  proposed 
and/or  alternative  access  roads  and  through 
coordination  and  compliance  with  planning 
requirements  of  both  Lander  County  and 
NDOT.  Compliance  with  applicable  regulatory 
standards,  provisions,  and  planning 
requirements  would  effectively  minimize  any 
substantive  long-term  adverse  traffic  impacts. 
The  following  subsections  provide  detailed 
analyses  of  potential  traffic  impacts  for  each  of 
the  project  alternatives. 


4.11.2  Transportation 
Alternative     A 
Alternative) 


Effects      of 
(No      Action 


Alternative  A  would  cause  no  specific  change  to 
existing  transportation  systems  or  traffic 
patterns  in  the  project  vicinity.  Mineral 
exploration,  production,  and  abandonment 
activities  would  continue  much  as  they  have 
through  the  present,  with  projects  going  on- 
line, operating,  and  declining  as  permitted  by 
existing  and  future  Federal  and  State  permits. 
Existing  trends  of  increasing  traffic  on  the 
overall  system  would  continue  while  effects  on 
individual  roadway  system  segments  would 
vary  with  the  location  and  size  of  individual 
projects.  In  general,  both  system-wide  and 
individual  roadway  segment  capacities  are  more 
than  adequate  for  existing  and  anticipated 
future  traffic  levels  in  the  area  so  no  major 
problems  are  anticipated.  Existing  congestion 
problems  at  limited  points  on  the  Elko  street 
system  would  likely  be  aggravated  to  some 
degree  in  the  short  term,  although  projects  and 
planning  are  in  the  works  to  alleviate  the 
problems  over  the  next  two  to  three  years. 
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TABLE  4-12 
REASONABLY  FORESEEABLE  MINING  PROJECTS  WITHIN  THE  STUDY  AREA 

Estimated  Construction 

New 

New 
Operations 
Workforce 

Start  Date 

Workforce 

Barrick  Goldstrike 
Meikle  Mine 

Elko  County 

Under  Construction. 
Operations  begin  1996. 

200-220 

Santa  Fe 

Mule  Canyon  Mine 

Northern  Lander 
County 

1996. 

100 

190 

Cortez  Pipeline  Project 

Lander  County 

1996  possible.  ROD  isued. 

185 

265 

Battle  Mountain  Gold 
Phoenix  Expansion  Project 

Northern  Lander 
County 

1997.    EIS  in  pre-EIS  phase. 

200-300 

195 

Kinross  Gold  Banks 
Project 

Southeastern 
Humboldt 

1998.    In  pre-EIS  phase. 

200-300 

250-350 

Santa  Fe  Twin  Creeks 
Expansion 

Humboldt  County 

Late  1996 

600 

0 

Santa  Fe  Lone  Tree  Mine 
Expansion 

Southeastern 
Humboldt  County 

1996.    EIS  in  process. 

0 

0 

Santa  Fe 

Trenton  Canyon  Mine 

Southeastern 
Humboldt  County 

1997.    In  pre-EIS  phase. 

Undetermined. 

100 

Newmont  Bootstrap/Tara 
Project 

Elko  County 

Late  1996.    Draft  EIS 
issued 

100 

0 

4.11.3  Transportation  -  Effects  Common 
To  All  Other  Alternatives 

Traffic  Levels 

Traffic  analyses  for  all  alternatives  employed 
several  assumptions  based  on  projected 
employment  levels  for  construction  and 
operations  and  material  transport  requirements 
noted  in  the  Mule  Canyon  Project  PO.  Peak 
hour  employee  commuting  traffic  during 
construction  is  estimated  at  70  based  on  peak 
employment  of  100  workers,  two  shifts,  and  1.5 
construction  workers  per  vehicle.  Heavy  truck 
traffic  is  estimated  at  35  deliveries  per  day. 
Assuming  up  to  15  percent  of  the  deliveries 
would  occur  during  peak  traffic  hours  results  in 
6  peak  hour  trips.  Six  heavy  truck  trips  would 
be  equivalent  to  24  passenger  car  trips  for 
capacity  analysis  using  a  factor  of  four  for 
rolling  terrain  from  the  1985  Highway  Capacity 
Manual  (TRB,  1985).  Under  these  assumptions, 
total  peak  hour  traffic  during  construction 
would  be  94  trips. 


During  operations  delivery  traffic  is  estimated 
at  25  deliveries  per  day.  The  analysis  assumed 
deliveries  would  be  limited  to  the  day  shift  and 
that  up  to  15  percent  or  4  trips  would  occur 
during  the  peak  hour  period.  Four  heavy  truck 
trips  would  be  equivalent  to  16  passenger  car 
trips  for  capacity  analysis  using  the  factor  of 
four  noted  above.  Peak  hour  employee 
commuting  traffic  during  operations  is 
estimated  at  113  based  on  peak  employment  of 
190  workers,  three  shifts,  and  1.5  workers  per 
vehicle.  At  such  time  as  the  mill  may  be 
constructed,  it  is  assumed  that  10  to  20 
employees  would  work  at  the  mill,  and  would 
have  a  different  shift  schedule  than  the  bulk  of 
the  workforce.  Other  light  vehicle  traffic 
during  operations  is  estimated  at  5  to  10 
vehicles.  It  is  assumed  that  up  to  25  percent,  or 
3  trips  would  occur  during  the  peak  traffic 
hour.  In  addition  to  the  direct  traffic  associated 
with  the  Mule  Canyon  Mine  there  would  be 
additional  truck  traffic  due  to  ore  hauled  from 
Mule  Canyon  to  the  Twin  Creeks  Mill  until 
such  time  as  production  economics  justify 
construction  of  the  proposed  Mule  Canon  mill 
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facility.  Ore  haulage  would  involve  55  round- 
trips  per  day  on  a  24-hour  per  day  schedule 
from  the  Mule  Canyon  Mine  to  the  Twin 
Creeks  Mill  located  approximately  35  miles 
northeast  of  Winnemucca.  Ore  haulage  units 
would  be  double-tandem,  belly-dump  trucks. 
One  haulage  would  result  in  220  passenger 
vehicle  equivalent  trips  per  day. 

If  SFPGC  proceeds  with  mill  construction  in 
the  future,  ore  haulage  from  the  mine  to  the 
Twin  Creeks  Mill  would  potentially  be  replaced 
by  haulage  of  concentrates  to  the  new  milling 
facility  for  processing.  The  Mule  Canyon 
autoclave  would  be  designed  to  treat 
concentrates  which  could  come  from  the  Mule 
Canyon  operations,  other  SFPGC  operations  in 
the  area,  or  other  nearby  mining  operations. 
Concentrates  from  outside  sources  would  be 
hauled  by  truck  to  the  Mule  Canyon  process 
plant.  It  is  anticipated  that  11  double-tandem 
belly-dump  trucks  carrying  concentrate  would 
come  from  outside  sources  on  a  daily  basis.  An 
additional  15  trucks  carrying  lime  from 
Wendover  would  be  required  to  support  the 
Mule  Canyon  milling  operations. 

It  is  assumed  that  15  percent  of  the  heavy  truck 
haulage  trips  under  the  maximum  traffic 
scenario  of  ore  haulage  or  9  trips  would  occur 
at  peak  hour.  Nine  heavy  truck  trips  are 
equivalent  to  36  passenger  car  trips.  For 
roadway  capacity  analysis  purposes,  total  peak 
hour  traffic  is  thus  assumed  to  be  168  vehicle 
trips. 

Until  such  time  as  mill  facilities  would  be 
constructed  at  the  Mule  Canyon  Mine,  ore 
haulage  to  the  Twin  Creeks  Mill  would  result 
in  additional  truck  haulage  traffic  on  State 
Route  226  from  Golconda  and  on  the 
Humboldt  County  road  between  State  Route 
226  and  the  Twin  Creeks  Mine.  As  previously 
noted,  ore  haulage  traffic  would  consist  of 
approximately  55  heavy  truck  trips  per  day 
which  would  be  equivalent  to  220  passenger  car 
trips  for  capacity  analysis.  Ore  haulage  is 
scheduled  on  a  24-hour  per  day  basis  and  peak 
hour  traffic  loads  are  estimated  at  15  percent  or 
33  passenger  vehicle  equivalent  trips  during 
peak  traffic  hours. 


As  this  discussion  indicates,  the  traffic  analysis 
assumes  workers  would  commute  to  the  mine 
in  personal  vehicles.  If  SFPGC  were  to  elect  to 
provide  or  sponsor  employee  buses  or  van 
pools,  as  several  other  mining  operations  in  the 
Elko  area  have  done,  the  effects  on  traffic  flows 
on  area  roadways  would  be  substantially 
reduced. 

Traffic  effects  on  specific  highway  segments 
would  depend  on  distribution  of  the  residence 
choices  of  the  construction  and  operations 
workforces.  It  is  estimated  that  the  construction 
and  operations  workforce  distribution  to  Battle 
Mountain,  Carlin,  Elko  and  other  locations  in 
the  region  including  Crescent  Valley  would 
vary  depending  on  which  access  route  is 
selected.  These  variations  are  discussed  under 
each  specific  alternative.  Some  workers  may 
choose  smaller  or  more  distant  communities  or 
rural  residential  locations,  however,  the 
numbers  would  be  too  small  to  warrant 
separate  analyses. 

It  is  not  anticipated  that  the  proposed  project 
would  have  any  substantial  impact  on  the 
Interstate  80  corridor  or  State  Route  306  given 
current  estimated  average  daily  traffic  of  well 
over  5,400  vehicles  and  a  design  capacity  of 
35,000  vehicles  per  day  for  Interstate  80  and 
average  daily  traffic  of  365  vehicles  and  design 
capacity  of  7,900  for  State  Route  306.  Interstate 
80  operates  at  an  "A"  Level  of  Service  (LOS). 
State  Route  226  and  the  Homboldt  County 
road  which  serves  the  Twin  Creeks  Mine  have 
been  upgraded  in  conjunction  with  ongoing 
mining  operation  and  provide  more  than 
sufficient  capacity  to  accomodate  anticipated 
traffic  levels. 


Development  of  the  proposed  Mule  Canyon 
Project  would  increase  traffic  on  public  roads  in 
the  area  to  some  degree  and  would,  as  a  direct 
result,  increase  road  maintenance  costs  and 
traffic  accident  risks.  None  of  these  effects, 
however,  would  represent  a  major  impact  given 
that  existing  road  design  capacities  are  generally 
more  than  adequate  to  handle  existing  and 
projected  traffic  levels. 
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Chemicals  and  Potential  Hazardous  Materials 

As  identified  and  discussed  in  Section  2.4.16,  a 
number  of  chemicals  and  petroleum  products 
would  be  utilized  in  conjunction  with  the 
proposed  mining  operations.  These  materials 
would  be  transported  to  the  site  by  truck 
utilizing  existing  Federal,  State,  and  County 
roads  and  mine  access  roads.  Transportation 
impacts  could  occur  if  an  accident  were  to 
result  in  leakage  or  a  spill  of  any  potentially 
hazardous  or  flammable  materials.  Based  on 
material  properties,  transport  quantities,  and 
delivery  frequency,  the  primary  materials  of 
concern  would  be  sodium  cyanide,  acids, 
petroleum  products,  and  ethylene  glycol 
(antifreeze). 

Dependent  on  which  access  route  is  selected, 
chemicals  and  petroleum  products  would  be 
transported  to  the  site  using  either  the  west 
access  road  (Beacon  Light  Road,  Proposed 
Action)  or  one  of  the  alternative  eastern  access 
routes  (Alternative  C).  If  the  west  access  road 
were  to  be  utilized,  routing  would  be  from 
Interstate  80  to  the  Interstate  80  frontage  road 
at  the  East  Battle  Mountain  Interchange,  along 
the  frontage  road  to  the  Beacon  Light  Road, 
and  would  follow  the  Beacon  Light  road  to  the 
mine  site.  From  the  Interstate  80  Interchange, 
this  route  does  not  cross  any  major  drainages 
but  does  come  within  approximately  500  feet  of 
several  residences  on  the  Beacon  Light  Road.  If 
either  of  the  east  access  alternatives  were  to  be 
utilized,  routing  would  be  from  Interstate  80  to 
State  Route  306  at  the  Beowawe  Interchange, 
along  State  Route  306  to  either  County  Road 
G-234  or  M-116,  and  then  along  one  of  these 
roads  to  the  mine  site.  From  the  Beowawe 
Interchange,  either  of  the  eastern  access  routes 
would  parallel  the  Humboldt  River  north  of 
Beowawe  and  would  pass  within  approximately 
of  50  feet  of  several  residences  in  Beowawe. 

If  an  accident  and  consequent  release  were  to 
occur,  potential  impacts  would  be  dependent  on 
the  nature  and  quantity  of  material  released,  the 
location  of  the  release,  and  site-specific 
conditions  at  the  time  of  the  release. 
Generally,  impacts  could  range  from  the  minor 
inconvenience  of  temporary  traffic  delays  and 


required  cleanup  to  potential  contamination  of 
soil  and  water  and  toxic  effects  on  wildlife  or 
humans. 

Impacts  resulting  from  a  release  of  sodium 
cyanide  would  be  primarily  dependent  on 
whether  or  not  the  release  were  to  occur  near 
water  or  under  wet  conditions.  If  a  release 
were  to  occur  under  dry  conditions  and  away 
from  water  sources,  impacts  would  be  minimal, 
since  the  cyanide  would  be  contained  within 
the  spill  area.  Under  wet  conditions  or  if  a 
spill  were  to  occur  near  standing  or  flowing 
water,  humans  and  terrestrial  and  aquatic 
wildlife  species  could  be  exposed  to  potential 
toxic  effects.  Any  toxic  effects  would, 
however,  be  limited  in  time  and  extent  due  to 
rapid  natural  degradation  of  cyanide  in  the 
environment.  Given  that  the  Project  Area  and 
local  transportation  routes  are  in  sparsely 
populated  areas,  the  potential  for  human  health 
impacts     would     be      minimal.  Similar 

considerations  would  apply  to  any  accidental 
transportation  release  of  ethylene  glycol  which 
is  not  as  toxic  as  cyanide  but  also  does  not 
degrade  as  readily. 

Any  acid  spills  which  could  result  from  a 
transportation  accident  would  result  in 
potential  toxic  effects  to  vegetation  and 
terrestrial  and  aquatic  wildlife  which  comes  in 
contact  with  the  acid  as  well  as  potential 
contamination  of  water  sources.  Generally 
terrestrial  effects  of  an  acid  spill  would  be 
mitigated  by  neutralization  by  the  alkaline  soils 
common  to  this  area.  Aquatic  effects  would  be 
mitigated  by  dillution  and  dispersion  with 
increasing  distance  from  the  spill  site. 

Impacts  resulting  from  a  release  of  petroleum 
products  could  include  both  toxicity  and  risk  of 
fire  or  explosion.  Normally,  localized 
petroleum  spills  (particularly  of  diesel  fuel)  can 
be  readily  contained  and  resulting  contaminated 
materials  removed  and  remediated.  Generally, 
long-term  toxicity  from  any  petroleum  spill 
would  not  be  a  major  concern  since 
hydrocarbons  are  readily  diluted,  dispersed,  or 
broken-down  by  a  number  of  natural 
mechanisms. 
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The  potential  for  adverse  impacts  associated 
with  a  transportation-related  release  of 
chemicals  or  petroleum  products  would  be 
controlled  under  applicable  requirements  of 
NDOT  which  specify  that  all  such  materials  be 
transported  by  licensed  commercial  carriers 
who  are  inspected  on  a  regular  basis.  Any 
hazardous  or  flammable  materials  would  be 
placarded  and  the  driver  would  have  shipping 
papers  identifying  the  materials  and  associated 
hazards  and  providing  information  on 
emergency  response  procedures  to  be 
implemented  in  the  event  of  an  accident,  fire, 
or  spill.  In  the  event  of  an  accidental  release, 
the  carrier  would  have  primary  responsibility 
for  first  response  and  cleanup  under  their 
approved  SPCC  Plan.  This  Plan  would  include 
provisions  for  immediate  notification  of  local 
emergency  response  personnel  and  agencies 
such  as  fire  and  police  departments  who  could 
assist  in  securing  the  spill  site,  containment, 
cleanup,  and  any  other  measures  necessary  to 
protect  public  health,  safety,  and  the 
environment.  SFPGC  has  also  developed  an 
Emergency  Response  Plan  in  conjunction  with 
the  proposed  operations  and  would  be  available 
to  provide  personnel,  equipment,  and  other 
support,  as  neede,  to  address  any  emergency 
situation.  Scheduling  of  chemical  and  fuel 
deliveries  during  low-traffic  periods  would  also 
minimize  the  potential  for  both  accidents  and 
associated  risks. 

Noise 

As  previously  discussed  in  this  section,  the 
Proposed  Action  and  alternatives  would  result 
in  increased  traffic  on  mine  access  roads.  This 
increase  in  traffic  would  be  accompanied  by 
increases  in  traffic-related  noise  which  could 
impact  residences  in  close  proximity  to  the 
mine  access  routes.  For  the  proposed  west 
access  route,  the  closest  residence  to  the  road  is 
approximately  500  feet  away  along  the  Beacon 
Light  Road.  For  the  east  access  alternatives,  the 
closest  residence  is  approximately  50  feet  from 
State  Route  306. 

The  A-weighted  sound  scale  (dBA)  reflects  a 
sound  frequency  range  comparable  to  the 
frequencies  audible  to  the  human  ear  and  is  the 


normal  basis  for  measuring  and  evaluating 
environmental  noise  sources.  Noise  levels 
associated  with  heavy  truck  traffic  are  estimated 
at  approximately  60  -  70dBA  at  the  road  edge. 
With  respect  to  the  impact  of  traffic-related 
increases  in  noise  levels,  anticipated  noise  levels 
at  the  closest  receptor  point  (nearby  residences) 
are  the  primary  concern.  Sound  waves  decrease 
in  strength  (sound  intensity)  with  increasing 
distance  from  the  sound  source  with  a  50 
percent  reduction  in  sound  intensity  as  the 
distance  from  the  sound  source  is  doubled.  It 
is  important  to  recognize,  however,  that  a 
decrease  of  10  dBA  represents  a  reduction  in 
sound  intensity  of  10  times.  At  50  feet  from 
the  road  edge,  the  sound  level  due  to  heavy 
truck  traffic  would  be  approximately  50  to  60 
dBA  which  is  less  than  the  sound  intensity 
associated  with  normal  conversation  (65  dBA). 
At  500  feet  from  the  road  edge,  the  sound 
intensity  level  due  to  heavy  truck  traffic  would 
be  approximately  45  to  50  dBA,  which 
compares  with  the  average  sound  level  inside 
most  residences.  As  a  basis  for  comparison,  the 
U.S.  Department  of  Housing  and  Urban 
Development  has  established  a  level  of  65  dBA 
as  the  acceptable  noise  level  for  residential 
areas. 

Dust 

Most  of  the  main  roads  which  would  be 
utilized  to  access  the  Project  Area  are  paved 
roads.  Dust  generation  from  these  roads  would 
not  be  a  problem  except  where  there  is  tracking 
of  mud  from  adjoining  unpaved  segments 
during  wet  weather  or  if  there  were  to  be 
excessive  spillage  of  earth  materials  from  open 
haulage  units.  Many  of  the  local  access  roads  in 
the  immediate  mine  vicinity  and  within  the 
Project  Area  boundary  would  be  gravel-surfaced 
dirt  roads.  Regular  traffic  on  these  roads  would 
result  in  generation  of  particulate  dust 
emissions,  particularly  during  dry  periods  and 
under  heavy  traffic  loads.  As  noted  in  Section 
2.4.3,  these  roads  would  be  maintained  to 
minimize  dust  generation.  Maintenance  would 
include  regular  grading,  watering,  replacement 
of  surfacing  materials,  application  of  dust 
control  agents,  or  paving.  Based  on  applicable 
EPA     Guidelines     (AP42),     these     methods 
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represent  BACT  control  and  would  be  85 
percent  effective  in  controlling  particulate  dust 
emissions. 

4.11.4  Transportation      -      Effects      of 
Alternative  B  (Proposed  Action) 

Development  of  the  Alternative  B  would  result 
in  traffic  accessing  the  site  via  a  high  standard, 
gravel  surface  road  from  the  site  to  Lander 
County  Road  106C  (Beacon  Light  Road) 
connecting  to  the  South  Frontage  Road  adjacent 
to  Interstate  80  near  Battle  Mountain,  and  to 
Interstate  80  east  or  west  to  respective  origin 
and  destination  points.  Construction  traffic,  as 
previous  noted,  would  impose  an  estimated 
maximum  of  94  passenger  car  equivalent  vehicle 
trips  on  the  Interstate  80  south  frontage  road 
and  Beacon  Light  Road  to  the  site  during  peak 
hours.  Existing  peak  hour  traffic  level 
information  is  not  available  on  this  segment  of 
the  highway.  This  level  of  traffic,  however, 
would  be  an  increase  over  existing  traffic  on  the 
roadway  segment.  The  traffic  would  continue 
to  flow  with  minimal  impediments  during  the 
temporary  1-year  construction  period. 

Peak  hour  traffic  effects  during  operation  of  the 
Mule  Canyon  Mine  would  be  somewhat  greater 
than  construction  effects,  adding  168  passenger 
car  equivalent  vehicle  trips  to  the  current  level 
of  use.  It  is  expected  that  the  level  of  service 
would  be  in  the  "A"  range  with  this  amount  of 
traffic  and  traffic  conditions  would  not  be 
significantly  affected. 

As  noted  in  Section  4.10,  it  is  estimated  that  the 
non-local  construction  workforce  distribution 
to  Battle  Mountain,  Carlin,  Elko  and  other 
surrounding  areas  would  be  approximately  40 
percent  (20  to  25  vehicles),  33  percent  (16  to  20 
vehicles),  25  percent  (13  to  16  vehicles),  and  2 
percent  (1  to  2  vehicles),  respectively. 
Estimated  operations  percentage  distributions 
for  the  same  four  communities  would  be  30 
percent  (29  to  36  vehicles),  15  percent  (14  to  18 
vehicles),  52  percent  (49  to  62  vehicles)  ,and  3 
percent  (2  to  4  vehicles),  respectively.  A  higher 
percentage  of  the  local  component  of  the 
workforce  would  likely  live  within  closer 
proximity  of  the  access  route. 


Indirect  traffic  effects  on  area  communities 
would  be  minor.  Elko  would  experience  slight 
aggravation  of  existing  traffic  problems.  Effects 
would  not  be  significant  however,  as  project- 
related  traffic  would  constitute  less  than  one 
percent  of  total  Elko  traffic,  based  on 
population.  Traffic  increases  in  Battle  Mountain 
would  be  more  noticeable  because  base  traffic 
levels  are  much  lower.  Capacity  on  Battle 
Mountain  streets  would  not  be  exceeded,  and 
the  effects  would  not  be  significant.  Carlin, 
Crescent  Valley,  and  Beowawe  would 
experience  only  minor  changes  in  traffic  levels 
as  a  result  of  the  Proposed  Action.  Overall 
traffic  effects  would  not  be  significant,  since  the 
west  access  would  further  distribute  traffic 
impacts  throughout  the  study  area. 


4.11.5  Transportation 
Alternative  C 
Alternatives) 


Effects      of 
(East     Access 


Development  of  the  Alternative  C  would  result 
in  traffic  accessing  the  site  via  a  high  standard, 
gravel  surface  road  from  the  site  to  State  Route 
306  near  Beowawe,  following  State  Route  306 
to  Interstate  80,  and  Interstate  80  east  or  west 
to  respective  origin  and  destination  points. 
Construction  traffic,  as  noted  above,  would 
impose  an  estimated  maximum  94  passenger  car 
equivalent  vehicle  trips  on  State  Route  306 
during  peak  hours.  Combined  with  existing 
peak  hour  traffic  of  40  trips,  total  traffic  would 
be  134  trips.  This  level  of  traffic  would  be  a 
substantial  increase  over  existing  traffic  on  the 
roadway  segment.  Nevertheless,  the  level  of 
service  would  stay  within  the  "A"  (existing) 
range  with  this  amount  of  traffic.  The  traffic 
would  continue  to  flow  with  minimal 
impediments  during  the  temporary  1-year 
construction  period. 

Peak  hour  traffic  effects  during  operation  of  the 
Proposed  Mule  Canyon  Project  would  be 
slightly  greater  than  construction  effects,  adding 
168  passenger  car  equivalent  vehicle  trips  to  the 
40  existing  peak  hour  trips  for  a  total  of  208. 
The  level  of  service  would  stay  within  the  "A" 
range  with  this  amount  of  traffic  and  traffic 
conditions  would  not  be  significantly  affected. 
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As  noted  in  Section  4.10,  it  is  estimated  that  the 
non  -local  construction  workforce  distribution 
to  Battle  Mountain,  Carlin,  Elko,  and  other 
areas  would  be  approximately  20  percent  (10  to 
12  vehicles),  35  percent  (18  to  20  vehicles),  35 
percent  (17  to  20  vehicles),  and  10  percent  (5  to 
7  vehicles),  respectively.  Estimated  operations 
percentage  distributions  for  the  same  four 
communities  would  be  10  percent  (10  to  12 
vehicles),  20  percent  (19  to  24  vehicles),  55 
percent  (52  to  66  vehicles),  and  15  percent  (14 
to  18  vehicles),  respectively.  The  percentages  for 
operations  worker  distributions  would  likely 
also  apply  to  the  local  hires  as  well.  While 
some  workers  may  choose  smaller  or  more 
distant  communities  or  rural  residential 
locations,  the  numbers  would  be  too  small  to 
warrant  separate  analyses. 

Indirect  traffic  effects  on  area  communities 
would  be  minor.  Elko  would  experience  slight 
aggravation  of  existing  traffic  problems.  Long 
range  plans  include  additional  loops  to  alleviate 
congestion,  but  these  solutions  would  not  be 
implemented  in  the  near  future.  Effects  would 
not  be  significant,  however,  as  project-related 
traffic  would  constitute  less  than  one  percent  of 
total  Elko  traffic,  based  on  population.  Traffic 
increases  in  Battle  Mountain  would  be  more 
noticeable  because  base  traffic  levels  are  much 
lower.  Capacity  on  Battle  Mountain  streets 
would  not  be  exceeded,  though,  and  the  effects 
would  not  be  significant.  Carlin  would 
experience  only  minor  changes  in  traffic  levels 
as  a  result  of  the  project-related  change  as 
would  Crescent  Valley  and  Beowawe. 

4.11.6  Transportation  -  Effects  of 
Alternative  D  (Overburden  and 
Interburden  Disposal  Area 
Configuration  Alternative) 

Alternative  D  would  have  no  incremental  effect 
on  intensity  or  distribution  of  transportation 
effects  from  the  Proposed  Mule  Canyon  Project 
with  transportation  impacts  under  this 
alternative  being  essentially  the  same  as  for  the 
Proposed  Action. 


4.1 1 .7  Transportation  -  Cumulative  Effects 

Development  of  the  proposed  project  would 
result  in  increases  in  peak  traffic  levels  on  the 
area  road  network.  The  distribution  of  traffic 
impacts  on  the  road  network  would  depend 
primarily  on  the  selection  of  project  access 
alternatives.  Generally,  roads  in  the  area 
currently  operate  at  levels  well  below  their 
design  traffic  capacities  so  the  increase  in  traffic 
levels  should  not  result  in  any  major  short  or 
long-term  traffic  impacts.  The  only  area  roads 
which  would  experience  cumulative  impacts 
from  other  reasonably  foreseeable  development 
activities  within  the  cumulative  effects  area 
would  be  Interstate  80,  State  Route  306  through 
Crescent  Valley  (Cortez  Pipeline  Project),  and 
the  local  road  network  in  the  potentially 
impacted  communities  of  Battle  Mountain, 
Elko/Spring  Creek,  Carlin,  Beowawe,  and 
Crescent  Valley.  With  the  exception  of  the 
local  community  road  systems,  other  roads 
which  could  be  impacted  by  the  cumulative 
effects  of  mine  development  have  adequate 
capacity  to  handle  the  increased  cumulative 
traffic  loads.  Local  community  road  systems 
would  require  upgrades  which  could  be 
financed  through  mining-related  tax  revenues. 

4.11.8  Transportation  -  Mitigation 

As  discussed  in  the  preceding  portions  of  this 
section,  existing  major  road  networks  in  the 
Project  Area  have  adequate  excess  traffic 
carrying  capacity  to  handle  anticipated  traffic 
increases  which  would  result  from 
implementation  of  the  Proposed  Action  and 
other  action  alternatives.  Existing  traffic 
carrying  capacity  in  the  immediate  project 
vicinity  is  not  currently  adequate  to  handle 
anticipated  traffic  increases  and  would  be 
expanded  through  construction  of  the  proposed 
west  and/or  east  access  roads.  Existing  road 
networks  in  the  potentially  effected 
communities  are  also  probably  not  adequate  to 
handle  increased  traffic  levels  but  would  be 
expanded  on  an  as-needed  basis  using  tax 
revenues  generated  by  both  mining  operations 
and  increases  in  local  economic  activity.  Given 
that  plans  or  mechanisms  exist  for  effective 
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mitigation  of  project-related  traffic  impacts,  no 
supplemental  mitigation  is  required. 

4.11.9  Transportation     -     Other     Impact 
Considerations 

Relative  to  transportation  systems,  other  impact 
considerations  including:  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationships,  are 
summarized  by  Table  4-1. 

4.12      AIR  QUALITY 

4.12.1  Air  Quality  -  Introduction 

The  proposed  mining  and  related  activities 
including  land  disturbance;  mining  and  blasting 
operations;  haulage  and  conveying  of  ore, 
overburden  and  interburden;  mine-related 
traffic;  and  ore  processing  and  gold  refining 
operations  would  result  in  emission  of  air 
pollutants.  Primary  pollutants  would  include 
particulate  matter,  in  the  form  of  dust  and 
small  particles  or  PM10  and  minor  amounts  of 
combustion  emissions.  These  emissions  could 
lead  to  increases  in  the  concentration  of 
airborne  contaminants.  Existing  pollutant 
concentrations  in  the  region  are  generally  low 
and  current  conditions  comply  with  the 
Ambient  Air  Quality  Standards  as  discussed 
Section  3.14.  Impacts  of  the  Mule  Canyon 
Project  would  be  significant  only  if  emissions 
were  to  result  in  concentrations  that  exceed 
applicable  air  quality  standards,  or  if  visibility 
is  significantly  degraded.  Visibility  in  the 
project  is  currently  good,  with  a  median  visual 
range  exceeding  45  miles.  The  nearest  Class  I 
area  is  the  Jarbidge  Wilderness,  approximately 
93  miles  northeast  of  the  Project  Area  which  is 
well  outside  the  area  of  influence  for  potential 
project-related  emissions. 

Potential  air  emissions  would  be  addressed 
through  operational  control  measures  specified 
in  SFPGC's  approved  NDEP  Air  Quality 
Bureau  Permit  to  Construct/Operate.  This 
permit,  which  includes  specific  plan  provisions 
for  control  and  monitoring  of  air  emissions  is 
designed  to  effect  compliance  with  all  applicable 


Federal  and  State  air  quality  regulations  and 
standards.  Compliance     with     applicable 

regulatory  standards  and  provisions  would 
effectively  prevent  or  minimize  any  adverse  air 
quality  impacts.  The  following  subsections 
provide  detailed  analyses  of  potential  air  quality 
consequences  for  each  of  the  project 
alternatives. 

4. 1 2.2  Air  Quality  -  Effects  of  Alternative  A 
(No  Action  Alternative) 

If  Alternative  A  (No  Action)  were  to  be 
implemented,  there  would  be  no  increase  in 
pollutant  emissions  over  those  currently 
existing  and  expected  due  to  other  unrelated 
developments.  Accordingly,  there  would  be  no 
impact  on  air  quality  in  the  region. 

4.12.3  Air  -  Quality  Effects  Common  to  All 
Other  Alternatives 

Development  of  the  Mule  Canyon  Mine  would 
result  in  generation  of  air  pollutant  emissions 
from  five  basic  circuits  (mining,  milling, 
pressure  oxidation,  refining,  and  dump 
leaching),  as  well  as  storage  facilities,  an  assay 
laboratory,  and  ancillary  facilities.  Potential 
emission  sources  would  include  non-process 
sources  such  as  engine  exhaust  from  mobile 
equipment  and  airborne  dust  from  haul  roads 
blasting,  material  excavation  and  loading, 
material  storage,  and  wind  erosion;  and  process 
sources,  such  as  the  autoclave,  heaters,  and  gold 
refining  equipment  that  would  produce 
combustion  byproduct  gases,  particulates, 
fumes,  and  small  quantities  of  toxic  substances. 
A  Permit  to  Construct/Operate  for  the  project 
has  been  issued  by  the  NDEP.  Issuance  of  the 
permit  requires  that  all  emission  and  pollution 
control  regulations  of  the  NDEP  be  met,  and 
that  air  quality  modeling  demonstrate 
compliance  with  Ambient  Air  Quality 
Standards. 

There  would  also  be  indirect  air  quality  impacts 
associated  with  mine-related  growth  in  the 
area's  population  and  business  sectors,  and 
increases  in  vehicle  traffic  due  to  site  deliveries, 
employee  transportation,  and  transportation  of 
ore  to  the  Twin  Creeks  mill  or  concentrates 


DEIS 


Page  4-77 


Mule  Canyon  Mine 


from  outside  sources.  These  impacts  would  be 
minor,  dispersed,  and  therefore,  have  not  been 
considered  in  the  air  emission  impact  analysis. 

The  primary  pollutant  emissions  would  be 
particulate  matter,  which  is  regulated  in  terms 
of  PM,0  (small  particles  with  a  nominal 
diameter  of  10  micrometers  or  less).  PM10 
emissions  would  consist  of  fugitive  dust  from 
activities  such  as  drilling,  blasting,  ore  removal 
and  transport,  material  handling,  and  wind 
erosion,  and  stationary  source  emissions  from 
crushing,  screening,  storage,  combustion 
processes,  etc.  There  would  also  be  small 
quantities  of  several  non-criteria  regulated  air 
pollutants  emitted  from  motor  vehicles, 
blasting,  concentrate  refining,  fuel  storage,  and 
combustion     sources.  Criteria     pollutant 

emissions  as  estimated  for  the  Mule  Canyon 
Air  Permit  Application  (Air  Sciences,  Inc., 
1995)  are  summarized  by  Table  4-13,  and  non- 
criteria  emissions  are  summarized  by  Table  4- 
14. 

Project  emission  sources  would  result  in  minor 
increases  in  pollutant  concentrations  in  the 
atmosphere  and  some  degradation  in  air  quality, 
which  would  largely  be  confined  to  the 
immediate  Project  Area.  These  impacts  are 
discussed  in  detail  in  the  following  sections. 

4.12.4  Air  Quality  -  Effects  of  Alternative  B 
(Proposed  Action) 

Information  on  air  pollutant  emissions, 
emission  controls,  and  air  quality  impacts  has 
been  presented  in  the  Mule  Canyon  Air  Permit 
Application  (Air  Sciences,  1995).  Table  4-13 
and  Table  4-14  summarize  the  projected 
pollutant  emissions.  PM10  (particulate  matter) 
constitutes  the  largest  emissions  source,  with 
approximately  470  tons  per  year  of  emissions  at 
maximum  projected  activity  rates.  Of  the  total 
emissions,  approximately  11  TPY  would  result 
from  process  sources  (regulated  by  NDEP 
emission  limitations  and/or  New  Source 
Performance  Standards),  13  TPY  would  be 
emitted  by  mobile  sources,  and  the  balance  (446 
TPY)  would  be  emitted  from  fugitive  sources 
such  as  mining,  haul  roads,  and  wind  erosion. 


Emissions  of  oxides  of  nitrogen  (NOx)  would 
be  primarily  from  haul  trucks  and  other  mine 
vehicles.  Much  lesser  quantities  of  carbon 
monoxide  (CO),  sulfur  dioxide  (S02),  organic 
compounds,  and  other  pollutants  would  be 
emitted  from  fuel  combustion  and  storage,  and 
the  refining  and  pressure  oxidation  processes. 

Table  4-15  reflects  controlled  air  pollutant  levels 
after  application  of  pollution  controls  and 
mitigation  practices.  Emissions  due  to  ore 
transfer  to  the  ore  hopper,  to  the  SAG  mill, 
and  feed  to  the  SAG  mill  are  federally  regulated 
(NSPS,  Subpart  LL)  and  must  meet  a  10  percent 
opacity  criterion.  Compliance  with  this 
standard  would  be  achieved  using  high  pressure 
water  sprays  at  the  hopper  loading  point 
conveyor  transfer  point,  and  the  discharge  to 
the  SAG  mill.  Dust  generation  due  to 
limestone  loading  to  the  wet  grinding  circuit 
would  be  controlled  with  high  pressure  water 
sprays  to  meet  a  15  percent  opacity  NSPS, 
Subpart  OOO  emission  limit.  Emissions  of 
particulates  from  process  sources  would 
becontrolled  using  several  different  control 
techniques.  Material  transfer  points  will  be 
controlled  by  high  pressure  water  sprays, 
providing  a  high  level  of  control  of  particulate 
emissions.  Emissions  resulting  from  lime 
loading  process  would  be  controlled  by 
baghouses  (greater  that  99  percent  efficiency)  on 
the  lime  silos.  The  transfer  point  for  lime  from 
the  mill  circuit  lime  silo  would  be  partially 
enclosed  and  dust  emissions  would  be 
controlled  by  high-pressure  water  sprays  (90 
percent  efficiency).  Application  of  water  or 
other  dust  suppression  agents  (e.g.,  magnesium 
chloride)  would  provide  a  high  level  of  control 
of  fugitive  dust  from  unpaved  haul  roads  and 
mine  access  roads.  Dust  generation  from 
drilling  operations  would  be  controlled  through 
pneumatic  flushing  and  on-board  filters. 
Mercury  and  other  fume  toxin  emissions  from 
the  dore  furnace  would  be  controlled  with  a 
wet  scrubber,  which  is  considered  Nevada 
BACT. 
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TABLE  4-13 

ES  i  iivia  i  tu  i_,uim  i  nuLLtu  i-auiu  i  r  tn/iiviissiunis 

PM10 

N 

__ 

S02 

VOCs 

Lead 

(PPD)  (TPY) 

(PPD)     (TPY) 

(PPD)    (TPY) 

(PPD)    (TPY) 

(PPD) 

(TPY) 

(PPD)    (TPY) 

Process 

66 

11 

148 

27 

33 

6 

5 

1 

15 

3 

0 

0 

Non-Process 

2,971 

446 

230 

40 

905 

158 

27 

5 

0 

0 

0 

0 

Mobile 

74 

13 

1,219 

213 

498 

87 

242 

42 

73 

13 

0 

0 

Total 

3,111 

469 

1,596 

281 

1,435 

251 

274 

48 

87 

15 

0 

0 

Notes: 

PPD        -    Pounds  per  day 

TYP       -    Tons  per  year 

PM,0      -    Small  dust  particles  less  than  10  microns  in  diameters 

NOx       -    Oxides  of  nitrogen 

CO         -    Carbon  monoxide 

S02        -    Sulfur  dioxides 

VOC's   -    Volatile  organic  compounds 

TABLE  4-14 

ANNUAL  EMISSIONS  OF  NON-CRITERIA  AIR  POLLUTANTS 

(TPY) 

Source/Pollutant 

H2S* 

H2S04 

Hg 

As 

Formaldehyde 

Process 

5.3 

1.9 

1.4 

0.03 

0.01 

Non-process 

- 

Mobile 

- 

Total 

5.3 

1.9 

1.4 

0.03 

0.01 

Notes: 

H2S*  is  considered  a  criteria  pollutant  by  the  Nevada  BAQ,  but  not  by  the  U.S.  EPA 

TPY      -     Tons  per  year 

H2S       -     Hydrogen  sulfide 

H2S04  -     Sulfuric  acid 

Hg         -     Mercury 

As         -     Arsenic 
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TABLE  4-15 

MAXIMUM  PREDICTED  POLLUTANT  CONCENTRATIONS 
(EMISSIONS  PLUS  BASELINE) 

Averaging 

Maximum 
Impact 

Baseline 
Concentration 

Total 
Concentration 

NAAQS 

Nevada 
AAQS 

Pollutant 

Increment 

U/g/m3) 

U/g/m3) 

U/g/m3) 

Location 

U/g/m3) 

U/g/m3) 

PM,0 

24-hour 

80.6 

12.4 

93.0 

NWof 

150 

annual 

8.3 

12.4 

20.7 

North  pit 
NEof 
North  pit 

50 

N0X 

annual 

4.4 

NA 

4.4 

NEof 
North  pit 

100 

CO 

1-hour 

1010.3 

NA 

1010.3 

NWof 

40,000 

8-hour 

131.4 

NA 

131.4 

North  pit 
NWof 
North  pit 

10,000 

6,670' 

S0? 

3-hour 

47 

NA 

47 

NWof 

1,300 

24-hour 

8.7 

NA 

8.7 

North  pit 

365 

annual 

1 

NA 

1 

NEof 
North  pit 
NEof 
North  pit 

80 

H2S 

1-hour 

70.7 

NA 

70.7 

NNEof 
mill 

112 

Notes: 

NAAQS   -     National  Ambient  Air  Quality  Standard 

AAQS      -     Ambient  Air  Quality  Standard 

'Only  applica 

ble  at  or  greater  than  5,000  feet  above  mean  sea 

level. 

PM,0         -     ! 

Small  dust  particles  less  than  10  microns  in  diameter 

S02           -     ! 

Sulfur  dioxide 

H2S           -     1 

Hydrogen  sulfide 

Evaluation  of  potential  project-related  air  quality 
impacts  is  based  on  dispersion  modeling.  The 
dispersion  modeling  approach  utilized  reflects 
worst-case  assumptions  for  the  quantities  of  ore 
and  overburden  to  be  mined  and  transported,  and 
proximity  of  the  mine  pits  to  site  boundaries. 
Impacts  from  the  criteria  pollutant  emissions  were 
estimated  and,  in  the  case  of  particulate  matter, 
added  to  measured  baseline  concentrations  for 
comparison  with  applicable  ambient  air  quality 
standards.  Impacts  are  considered  significant  only 
if  they  exceed  the  applicable  ambient  standards. 
The  on-site  PM10  monitoring  measured  an  average 
concentration  of  12.4  £ig/m3,  and  this  value  was 
used  as  the  24-hour  and  annual  baseline 
concentration  of  PM10  on  site.  Baseline 
concentrations  for  all  other  relevant  pollutants  are 
considered  zero. 

The  modeling  analysis  of  the  air  permit 
application  provides  the  estimation  for  PM10,  CO, 
S02,  and  NOx  impacts.  Dispersion  meteorology 


used  in  the  modeling  analysis  is  based  on  site- 
specific  monitoring  data  covering  the  period  from 
January  1994  through  December  1994,  a  subset  of 
the  four-year  set  discussed  in  Section  3.14.2.  The 
maximum  estimated  pollutant  concentrations 
resulting  from  the  Mule  Canyon  Project  are 
summarized  by  Table  4-15.  These  maximum 
impacts  are  presented  for  receptors  located  on  and 
beyond  the  limits  of  the  public  access  boundary. 
All  concentrations  are  below  the  applicable 
ambient  standards.  Potential  air  impacts  from  the 
Proposed  Action  would,  therefore,  not  be 
significant  and  no  further  mitigation  measures 
would  be  required. 

As  an  addendum  to  the  modeling  analysis,  the  de 
minimis  impact  boundary  was  defined  for  the 
various  pollutants.  Because  the  PM10  24-hour 
maximum  impact  de  minimis  boundary  was  the 
furthest  from  the  project,  it  was  used  to  define  the 
footprint  of  non-de  minimis  impact,  the  area 
within  which  there  could  be  cumulative  impacts 
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with  other  sources.  De  minimis  concentrations 
are  defined  by  EPA  as  the  impact  levels  which  are 
of  no  consequence  in  non-attainment  areas.  The 
non-de  minimis  footprint  for  Mule  Canyon  is 
shown  by  Figure  4-2. 

It  should  be  noted  that  short-term  (24-hour)  PM10 
air  quality  impacts  were  calculated  based  upon 
average  daily  emissions.  Thus,  it  is  possible  that 
actual  short-term  emissions  for  specific  periods 
could  exceed  the  emission  rates  used  in  air  quality 
modeling,  resulting  in  incrementally  greater 
impacts.  However,  since  the  predicted  24-hour 
maximum  PM10  impact  is  well  below  the  ambient 
standard,  it  is  unlikely  that  project  emissions 
would  result  in  violation  of  the  24-hour  PM10 
standard. 

It  should  also  be  emphasized  that  compliance  with 
PM10  standards  is  dependent  upon  the  proposed 
dust  controls  for  haul  roads  and  access  roads,  and 
the  applicability  of  standard  equations  for  wind 
erosion  of  exposed  surface  areas.  During  periods 
of  unusually  high  winds,  local  impacts  could 
exceed  those  predicted  by  the  model. 
Minimization  of  the  total  disturbance  areas  would 
be  important  in  controlling  wind  erosion  impacts. 
Effective  control  of  all  project  emissions  can  be 
achieved  through  the  use  of  applicable  controls 
and  operational  procedures.  The  extent  of 
mitigation  would  depend  directly  on  the 
implementation  of  these  measures,  and  the 
diligence  with  which  they  are  maintained. 
However,  given  the  arid  climate  of  the  Project 
Area  and  the  necessity  of  handling  and  moving 
large  quantities  of  material,  complete  mitigation  of 
air  quality  impacts  is  not  feasible. 


4.12.5 


Air  Quality  Effects  of  Alternative  C 
(East  Access  Alternatives) 


The  East  Access  Alternatives  would  involve  the 
same  control  procedures  and  emissions 
considerations  as  discussed  for  the  Proposed 
Action.  Because  the  area  of  surface  disturbance 
would  be  increased,  the  potential  for  fugitive 
dust  emissions  from  mine-related  traffic  would 
increase  accordingly. 

Increases  in  potential  dust  emissions  from  the 
east  access  route  would  be  offset  in  part  by 


redistribution  of  mine-related  traffic  and 
corresponding  reductions  in  traffic  levels  and 
dust  emissions  for  the  west  access  road. 

4.12.6  Air  Quality  -  Effects  of  Alternative 
D  (Overburden  and  Interburden 
Disposal  Area  Configuration 
Alternative) 

Changes  in  the  configuration  of  the  overburden 
and  interburden  piles  could  result  in  minor 
increases  or  decreases  in  air  emissions  due  to 
differences  in  material  handling  requirements 
and  slope  exposures  relative  to  wind  erosion. 
Any  such  differences  would  be  so  minor  as  to 
be  negligible  and  air  emissions  under 
Alternative  D  would  be  essentially  the  same  as 
those  discussed  for  the  Proposed  Action. 

4.12.7  Air  Quality  -  Cumulative  Effects 

As  described  in  Section  4.12.4,  direct  project- 
related  air  quality  impacts  would  be  confined  to 
the  emissions  impact  boundary.  Since  there  are 
no  other  air  emission  sources  within  this 
boundary,  the  potential  for  project-related 
cumulative  air  quality  impacts  is  negligible. 
Indirect  sources  of  air  pollution  including 
employee  housing  and  traffic,  and  related 
development  would  contribute  to  regional 
impacts,  but  only  to  a  minor  extent.  The  low 
population  density  and  large  areas  involved 
preclude  meaningful  evaluation  of  quantitative 
air  quality  cumulative  impacts. 

4.12.8  Air  Quality  Mitigation 

Project-related  air  quality  impacts  which  could 
occur  as  a  result  of  implementation  of  the 
Proposed  Action  and  other  action  alternatives 
would  be  effectively  mitigated  by  operational 
control  and  reclamation  measures  including: 

•  Facility  design  to  minimize  or 
enclose  potential  emission  sources 

•  Implementation  of  BACT  control 
methods  for  specific  process  emission 
sources 

•  Application  of  appropriate  control 
measures  for  non-process  emission 
sources 
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•  Reclamation  and  surface  stabilization 

of  mine  disturbance  areas 

Potential  project-related  air  emissions  would 
also  be  effectively  controlled  and  mitigated 
through  ongoing  compliance  with  the  NDEP 
Air  Emissions  Permit,  consequently,  no 
supplemental  mitigation  would  be  required. 


4.12.9    Air     Quality 

Considerations 


Other     Impact 


Relative  to  air  quality,  other  impact 
considerations  including:  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationships,  are 
summarized  by  Table  4-1. 

4.13         VISUAL  RESOURCES 

4.13.1     Visual  Resources  -  Introduction 

The  proposed  mining  and  related  disturbance 
would  result  in  temporary  surface  disturbance, 
with  resulting  contrasts  in  line,  color,  texture, 
and  form  during  the  period  of  active 
operations.  Disturbance  would  also  result  in 
permanent  alteration  of  the  general  landscape 
and  aesthetic  characteristics  in  those  areas 
associated  with  mine  pits,  overburden  and 
interburden  disposal  areas,  the  heap  leach  and 
tailings  facilities  and  other  permanent  mining 
related  structures.  Following  completion  of 
active  mining  operations,  all  surface  disturbance 
areas  except  any  pits  not  backfilled  and  mine 
access  roads  would  be  reclaimed.  Reclamation 
would  result  in  modification  or  elimination  of 
many  of  the  linear  features  associated  with 
mine  structures  and  revegetation  of  mine 
disturbance  areas  which  would  minimize  color 
and  texture  contrast  between  disturbed  areas 
and  surrounding  undisturbed  lands.  Even  with 
site  reclamation,  the  physical  appearance  of  the 
project  area  would  be  permanently  altered  with 
the  resulting  changes  evident  in  the  project  and 
immediately  adjacent  areas  and  becoming  less 
evident  with  increasing  distance  from  the  site. 

Potential  visual  impacts  have  been  addressed  as 
a  component  of  project  design  and  would  be 
further  addressed  through  implementation  of 
the  NDEP  Reclamation  Plan.      The  NDEP 


Permit  includes  specific  plan  provisions  for  site 
reclamation  and  restoration  of  mine  disturbance 
areas.  Compliance  with  applicable  regulatory 
standards  would  minimize  potential  long-term 
aesthetic  impacts  and  residual  impacts  would  be 
consistent  with  applicable  BLM  Visual  Resource 
Management  objectives  as  discussed  in  Section 
3.15.  The  following  subsections  provide 
detailed  analysis  of  potential  aesthetic  impacts 
for  each  of  the  project  alternatives. 

4.13.2  Visual  Resources  -  Effects  of 
Alternative  A  (No-Action 
Alternative) 

Under  the  No-Action  Alternative,  the  proposed 
project  disturbance  would  not  occur  and  visual 
resources  in  the  Project  Area  would  remain  in 
their  current  condition  subject,  however,  to  any 
effects  from  existing  or  permitted  future 
exploration  activities.  Recent  exploration 
activities  have  resulted  in  development  of  an 
extensive  network  of  exploration  roads  which 
have  modified  the  visual  characteristics  of  the 
area.  Reclamation  provisions  of  existing  and 
future  exploration  permits  provide  for 
reclamation  of  exploration  related  disturbance 
which  should  address  most  of  the  associated 
aesthetic  impacts. 

4.13.3  Visual  Resources  -  Effects 
Common  to  All  Other  Alternatives 

The  area  considered  with  regard  to  visual 
resources  includes  areas  visible  from  selected 
viewpoints  within  approximately  15  miles  of 
the  project  area.  The  selected  viewpoints  were 
identified  through  direct  observation  and 
consultation  with  the  BLM. 

Locations  in  the  Reese  River  Valley  from 
which  the  site  might  be  viewed  include  the 
town  of  Battle  Mountain  and  Interstate  80. 
There  are  no  regional  population  centers  to  the 
east  from  which  the  site  can  be  seen,  however, 
the  site  is  visible  from  Interstate  80  and  a  short 
segment  of  State  Route  306  north  of  Beowawe. 
Views  of  the  site  area  from  the  north  are 
generally  blocked  by  the  Argenta  Rim  and 
views  of  the  site  from  the  south  are  generally 
blocked  by  the  Malpais  Escarpment. 
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Three  Key  Viewpoints  were  identified  for  the 
Mule  Canyon  Project  as  discussed  in  Section 
3.15  and  shown  on  Figure  3-24.  The 
viewpoints  were  carefully  selected  as  the 
locations  from  which  the  site  would  be  most 
visible  to  the  general  public.  Viewpoint  1 
looks  east  from  Interstate  80  near  the  Lander 
County  Airport;  Viewpoint  2  looks  west  from 
Interstate  80  near  Emigrant  Pass;  and, 
Viewpoint  3  looks  west  from  State  Route  306 
just  north  of  Beowawe. 

The  Viewpoints  are  approximately  9,  16,  and  9 
miles  respectively  from  the  project  boundary. 
These  points  may  seem  to  be  excessively 
distant,  but  project  disturbances  would 
generally  not  be  visible  from  close  in  on  the 
west  because  ridges  would  intervene  and  there 
is  little  public  access  and  use  of  land  closer  than 
9  miles  from  the  site  on  the  east. 

Potential  project-related  aesthetic  impacts  were 
evaluated  using  computer-aided  visual  analysis. 
The  process  of  computer-aided  visual  analysis 
involves  selecting  key  viewpoints, 
photographing  existing  pre-disturbance  site 
conditions  from  these  viewpoints;  scanning  the 
photographs  into  a  computer;  selecting  a  future 
point  in  time  for  analysis;  overlaying  mine 
disturbed  topography  for  the  selected  time 
reference  onto  the  photograph  in  the  computer 
with  the  aid  of  AutoCAD;  applying  accurate 
color(s)  to  the  disturbed  area  for  that  point  in 
time  to  reflect  exposed  surfaces  or  reclaimed 
areas;  and  printing  what  has  now  become  the 
"after"  photograph. 

Figures  4-3,  4-4,  and  4-5,  show  the  before  and 
after  photographs  produced  by  this  process. 
Because  mining  is  a  temporary  land  use,  the 
"after"  photographs  generated  by  the  computer 
show  the  appearance  of  the  project  from  these 
three  points  within  four  to  six  years  after  mine 
closure  and  following  reclamation  and 
revegetation  of  disturbed  areas.  The  mining 
contours  used  for  the  analysis  were  the 
maximum  extent  of  the  disturbance  at  full 
build-out.  Figures  4-6A  and  4-6B  provide  a 
reference  for  the  computer  analysis  (which 
shows  in  bright  red  and  green)  the  extent  of 
project-related  disturbance  visible  from  each  of 
the  viewpoints. 


The  only  subjective  decision  involved  in  the 
process  was  the  selection  of  colors  and  textures 
for  the  reclaimed  disturbance  areas.  The 
dominant  color  and  texture  used  for  the 
disturbed  areas  in  the  "after"  photographs  was 
copied  and  pasted  from  immediately  adjacent 
natural  grass-dominated  areas.  The  color  and 
texture  of  the  mine  disturbed  areas  four  to  six 
years  after  being  revegetated  would  be  very 
close  to  the  appearance  of  the  grass-dominated 
areas  presently  occupying  the  mountain  slopes. 

Although  computer  generated,  the  simulations 
are  very  accurate.  Assuming  the  mine  plan  is 
not  modified  from  each  of  the  selected  key 
viewpoints  the  visual  simulations  provide  an 
accurate  representation  of  site  appearance  to  the 
human  eye  in  the  fall  of  the  year  with  similar 
light  four  to  six  years  after  revegetation. 
Comparison  of  the  photographs  of  existing  pre- 
disturbance  conditions  and  the  visual 
simulations  of  the  reclaimed  configuration  from 
each  of  the  selected  key  viewpoints  reveals  little 
recognizable  difference,  with  the  mining-related 
modification  being  visible,  but  not  dominating, 
the  landscape.  This  configuration  and  level  of 
visual  impact  is  consistent  with  the  existing 
BLM  Visual  Resource  Management  objective 
rating  of  Class  PV  for  this  area.  Thi  rating 
allows  for  major  modification  of  the  landscape 
with  changes  dominating  the  view  but 
encourages  efforts  to  minimize  visual  impacts 
and  repeat  basic  visual  elements  to  the  extent 
possible. 

4.13.4    Visual    Resources    -    Effects    of 
Alternative  B  (Proposed  Action) 

Effects  of  Alternative  B  would  be  essentially  the 
same  as  the  other  action  alternatives  with 
related  aesthetic  impacts  as  described  in  the 
preceding  section.  Project  disturbance  would 
be  visible  from  each  of  the  selected  key 
viewpoints  if  the  observer  were  aware  of  its 
existence,  but  would  probably  not  be  noticed 
by  the  casual  observer  from  either  of  the 
viewpoints  on  Interstate  80  (Viewpoints  1  and 
2).  Because  of  the  greater  proximity  of 
Viewpoint  3  to  the  Project  Area,  project-related 
disturbance  from  this  location  would  probably 
be  evident  to  the  casual  observer,  but  would 
not  dominate  the  landscape. 
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FIGURE  4-3 

VISUAL  RESOURCE  COMPARISON 

VIEWPOINT  1 
(I-80  NEAR  BATTLE  MOUNTAIN) 


Existing  Appearance  (September  19,  1995) 


Post  Reclamation  Appearance 
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FIGURE  4-4 

VISUAL  RESOURCE  COMPARISON 
VIEWPOINT  2     (1-80  ON  WEST 
SIDE  OF  EMMIGRANT  SUMMIT) 


Existing  Appearance  (September  19,  1995) 


Post  Reclamation  Appearance 
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FIGURE  4-5 

VISUAL  RESOURCE  COMPARISON 

VIEWPOINT  3     (STATE  HIGHWAY 

306  NORTH  OF  BEOWAWE) 


View  3 
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FIGURE  4-6B 


WIREFRAME  PERSPECTIVES 
VIEWPOINT  3 
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4.13.5  Visual  Resources  -  Effects  of 
Alternative  C  (East  Access 
Alternatives) 

Implementation  of  Alternative  C  would  result 
in  additional  project-related  disturbance  in  the 
Whirlwind  Valley  and  on  the  lower  mountain 
slopes.  This  disturbance,  however,  would  not 
be  readily  visible  from  any  of  the  three  selected 
key  viewpoints  due  to  intervening  topographic 
features.  Aesthetic  impacts  resulting  from 
Alternative  C  would,  therefore,  be  essentially 
the  same  as  would  occur  under  the  Proposed 
Action. 

4.13.6  Visual  Resources  -  Effects  of 
Alternative  D  (Overburden  and 
Interburden  Disposal  Area 
Configuration  Alternative) 

Alternative  D  would  result  in  changes  in  the 
configuration  of  the  overburden  and 
interburden  piles  with  minor  effects  on  the 
appearance  and  visual  impact  of  the  piles  as 
permanent  mining-related  features.  The 
anticipated  changes  would,  however,  be  so 
minor  as  to  be  negligible  and  the  aesthetic 
impacts  associated  with  this  alternative  would 
be  essentially  the  same  as  would  occur  under 
the  Proposed  Action. 

4.13.7  Visual  Resources  -  Cumulative 
Impacts 

Based  on  BLM  guidelines,  the  CEA  for  visual 
resources  relative  to  the  Mule  Canon  Mine 
includes  all  areas  visible  for  20  miles  from 
Interstate  80  or  other  major  area  roads  in  the 
mine  vicinity. 

Given  this  definition,  there  are  a  number  of 
mining  and  other  development  activities  which 
could  result  in  cumulative  visual  effects 
including  the  existing  Argenta  Mine,  Battle 
Mountain  Gold's  operations  near  the  Town  of 
Battle  Mountain,  the  Cortez  Pipeline  Project, 
and  the  Beowawe  Geothermal  Plant.  Visual 
impacts  for  historic  operations  may  not  be 
mitigated  to  any  significant  extent,  since 
reclamation  of  these  areas  may  not  occur.  Any 
current  active  operations,  however,  are  required 
to  comply  with  applicable  regulatory 
requirements  including  site  reclamation  which 


will  provide  for  some  mitigation  of  any  related 
visual  impacts.  Given  the  nature,  limited  areal 
extent,  significant  distances  separating  most 
development  activities,  and  reclamation 
considerations,  cumulative  aesthetic  impacts 
resulting  from  existing  and  reasonably 
foreseeable  development  activities  within  the 
Project  CEA  would  not  be  significant. 

4.13.8  Visual  Resources  -  Mitigation 

Project-related  visual  impacts  would  include 
temporary  and  permanent  impacts.  Temporary 
impacts  would  result  from  surface  disturbance, 
removal  of  natural  vegetation,  and  exposure  of 
underlying  rock  materials.  Permanent  impacts 
would  include  permanent  alteration  of  the  land 
surface  associated  with  permanent  mine 
structures  including  mine  pits,  overburden  and 
interburden  disposal  areas,  heap  leach  and 
tailings  facilities  and  other  ancillary  structures. 
Project  design  considerations  incorporated  as 
components  of  the  Proposed  Action  and  other 
action  alternatives  would  minimize  both 
temporary  and  permanent  visual  impacts.  Site 
reclamation  would  address,  to  the  extent 
possible,  visual  contrasts  of  line,  form,  color, 
and  texture.  Full  mitigation  of  visual  impacts 
is  not  feasible.  The  proposed  development 
activities  and  mitigation  measures,  however, 
would  meet  existing  BLM  visual  management 
objectives  for  this  area  which  take  into 
consideration  existing  visual  resource  quality. 

4.13.9  Visual  Resources  -  Other  Impact 
Considerations 

Relative  to  visual  resources,  other  impact 
considerations  including;  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationships;  are 
summarized  by  Table  4-1. 

4.14         LAND  USE  AND  RECREATION 

4.14.1     Land     Use     and     Recreation     - 
Introduction 

The  proposed  mining  and  related  activities 
would  result  in  a  temporary  shift  in  land  use 
for  the  Project  Area,  focusing  on  mineral 
exploration      and      development      use      and 
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precluding  other  uses  including  grazing,  wildlife 
habitat,  and  dispersed  recreation  during  the 
period  of  active  mining  and  reclamation 
operations.  Following  completion  of  mining, 
site  reclamation  measures  would  restore  mining 
disturbance  areas  to  a  condition  and 
productivity  compatible  with,  and  allowing 
restoration  of,  the  previous  land  uses.  Limited 
areas  including  remaining  open  pits  and  access 
roads  would  be  permanently  removed  from 
alternative  uses.  Recreational  use  of  the  Project 
Area  would  be  eliminated  during  the  active 
operating  period  but  would  be  restored 
following  reclamation.  The  project  would  have 
indirect  impacts  on  both  developed  and 
dispersed  recreational  resources  in  the  general 
area  due  to  project-related  increases  in 
population,  with  increased  utilization  and 
demand  for  recreational  opportunities  associated 
with  the  influx  of  new  workers. 

Potential  land  use,  recreational,  and  wilderness 
impacts  would  be  addressed  through 
implementation  of  the  NDEP  Reclamation  Plan 
and  through  the  ongoing  resource  management 
efforts  of  the  BLM.  The  NDEP  Permit 
includes  specific  plan  provisions  for  site 
reclamation  and  restoration  of  premining  land 
uses.  Compliance  with  applicable  regulatory 
standards  and  provisions  would  effectively 
prevent  or  minimize  any  adverse  land  use, 
recreational,  or  wilderness  impacts.  The 
following  subsections  provide  detailed  analyses 
of  potential  environmental  consequences  for 
these  resource  categories  for  each  of  the  project 
alternatives. 

4.14.2  Land  Use  and  Recreation  -  Effects 
of  Alternative  A  (No  Action 
Alternative) 

Under  the  No  Action  Alternative,  the  proposed 
project  disturbance  would  not  occur  and  land 
uses  in  the  Project  Area,  including  recreational 
use,  would  continue  under  current  BLM  land 
management  plans  and  policies.  Recreational 
use  of  the  Project  Area,  primarily  for  mule  deer 
and  chukar  hunting  would  be  expected  to 
continue  at  current  levels.  Project-related 
increases  in  population  would  also  not  occur 
and  the  associated  increases  in  utilization  and 
demand  for  recreational  opportunities  would  be 
precluded. 


4.14.3  Land  Use  and  Recreation  -  Effects 
Common  to  All  Other  Alternatives 

Use  and  enjoyment  of  outdoor  recreational 
resources  in  the  project  vicinity  would  be 
impacted  to  a  limited  degree  with  the  greatest 
impacts  on  chukar  and  mule  deer  hunters  who 
utilize  the  site  for  hunting  activity.  There  are, 
however,  ample  nearby  recreation  opportunities 
for  hunting  on  the  vast  acreage  of  publicly 
owned  land  in  the  region.  The  proposed 
project  would  not  disrupt  access  to  other  public 
lands  in  the  area.  Existing  land  use 
authorizations,  as  ddescribed  in  Section  3.16.3, 
would  not  be  impacted  by  the  Proposed  Action 
or  other  action  alternatives. 

Adverse  effects  on  developed  recreation  facilities 
in  Battle  Mountain,  Elko,  and  Crescent  Valley 
would  be  anticipated  due  to  potential 
population  increases  resulting  from  the 
proposed  project.  Population  levels  are  the 
factor  driving  recreation  demand,  which  is 
already  fairly  high  as  discussed  in  Section  4.10. 
The  region  has  experienced  substantial  growth 
for  the  past  8  to  10  years  and  infrastructure, 
programs,  and  facilities  are  currently  strained 
due  to  population-related  demand. 

Recreation  activities  would  likely  be 
reestablished  in  the  Project  Area  after 
reclamation  is  completed. 

4.14.4  Land  Use  and  Recreation  -Effects 
of  Alternative  B  (Proposed  Action) 

Effects  of  Alternative  B  would  be  similar  to  the 
other  action  alternatives,  although  the 
population  base  in  Battle  Mountain  may  be 
higher  than  for  the  other  alternatives.  Dispersed 
recreation  in  the  Battle  Mountain  area  could  be 
slightly  heavier  for  this  alternative. 
Nevertheless,  no  significant  impacts  are 
anticipated  for  the  Proposed  Action  or  any  of 
the  other  proposed  alternatives. 

4.14.5  Land  Use  and  Recreation  -  Effects 
of  Alternative  C  (East  Access 
Alternatives) 

Alternative  C  would  be  expected  to  increase  the 
number  of  workers  located  in  the  communities 
to    the    east    including    Elko/Spring    Creek, 
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Carlin,  Beowawe,  and  Crescent  Valley.  This 
would  result  in  increased  pressure  on 
recreational  facilities  in  proximity  to  these 
communities. 

4.14.6  Land  Use  and  Recreation  -  Effects 
of  Alternative  D(Overburden  and 
Interburden  Disposal  Area 
Configuration  Alternative) 

Alternative  D  would  involve  changes  in  the 
configuration  of  the  overburden  and 
interburden  piles  potentially  increasing  or 
decreasing  the  utility  and  value  of  these  areas 
dependent  on  the  steepness  of  the  resulting 
slopes.  In  the  overall  context  of  area  resource 
values,  any  minor  changes  in  utility  and  value 
for  various  land  uses  would  be  negligible  and 
land  use  and  recreation  impacts  would  not 
differ  significantly  from  the  Proposed  Action. 

4.14.7  Land  Use  and  Recreation  - 
Cumulative  Effects 

The  majority  of  recreational  activities  such  as 
horseback  riding,  fishing,  camping,  and  hiking 
occur  mainly  in  the  Ruby  Mountains  or  at 
developed  recreation  sites.  Hunting  occurs 
throughout  the  public  lands.  Foreseeable 
cumulative  development  and  exploration 
projects  within  the  Study  Area  would  result  in 
progressive  annual  impacts  in  these  areas. 
These  impacts  would  not  be  considered 
significant,  however,  the  influx  of  population 
could  affect  the  aesthetic  experience  of  outdoor 
recreationists  in  more  popular  recreation  areas. 
A  number  of  existing  and  reasonably 
foreseeable  development  activities  are  located 
within  the  CEA.  Since  extensive  areas  of 
public  lands  are  available  for  recreation 
activities,  however,  cumulative  impacts  to 
recreation  from  foreseeable  projects  would  be 
considered   minimal. 


increases  are  possible  and  would  generally  be 
addressed  under  present  or  potential  future 
management  plans  by  the  responsible  lands 
management  agencies  or  other  public  entities. 
Given  the  dispersed  nature  of  the  potential 
impacts,  direct  supplemental  mitigation  would 
not  be  feasible  or  justified. 


4.14.9 


Land  Use  and  Recreation 
Impact  Considerations 


Other 


Relative  to  land  use  and  recreation,  other 
impact  considerations  including:  1)  Unavoidable 
adverse  impacts;  2)  Irreversible  and  irretrievable 
resource  commitments;  and  3)  Short-term  use 
and  long-term  productivity  relationship,  are 
summarized  by  Table  4-1. 


4.14.8     Land      Use 
Mitigation 


and      Recreation 


Premining  land  uses,  including  dispersed 
recreation,  would  be  restored  by  the 
reclamation  plans  incorporated  as  a  component 
of  the  Proposed  Action  and  other  action 
alternatives.  Dispersed  land  use  and  recreation 
impacts     due     to     mine-related     population 
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5.1         INDIVIDUALS  INVOLVED  IN  PREPARATION  AND  REVIEW 

The  following  listed  individuals  have  had  primary  responsibilities  in  developing,  preparing,  and 
reviewing  the  information  presented  in  this  Draft  Environmental  Impact  Statement.  Their 
responsibilities  have  included  research,  technical  analysis,  document  preparation,  review,  and  editing, 
and  NEPA  process  management. 

USDI  -  BUREAU  OF  LAND  MANAGEMENT 

Battle  Mountain  District  Office 

Chris  Stubbs  -  Project  Manager,  NEPA  Coordination 

Gary  Foulkes  -  Cultural  Resources  and  Native  American  Concerns 

Walt  Brown  -  Geology  and  Visual  Resources 

Earl  Verbeek  -  Geology 

Duane  Crimmins  -  Wildlife  and  Threatened  and  Endangered  Animal  Species 

Mary  Craggett  -  Realty 

Winnemucca  District  Office 

Gerald  Moritz  -  NEPA  Coordination 

Mike  Zielinski  -  Soils  and  Vegetation 

Ken  Loda  -  Reclamation 

Duane  Wilson  -  Range  Management  and  Grazing 

Nevada  State  Office 

Paul  Meyer  -  Socioeconomics 

Dr.  Tom  Olsen  -  Surface  Water  Hydrology,  Ground  Water  Hydrology,  Water  Quality,  Geochemistry 

U.S.  ARMY  CORPS  OF  ENGINEERS 

Kevin  Roukey  -  District  Engineer 

U.S.  FISH  AND  WILDLIFE  SERVICE 

John  Miesner  -  Wildlife  Biologist 

NEVADA  DIVISION  OF  ENVIRONMENTAL  PROTECTION 

Doug  Zimmerman  -  Bureau  Chief  -  Bureau  Mining  Regulation  and  Reclamation 
NEVADA  DEPARTMENT  OF  WILDLIFE 
Rory  Lamp  -  Wildlife  Biologist 


DEIS  Page  5-1 


Mule  Canyon  Mine 

Terra  Matrix  Inc. 

Jerry  Nettleton  -  Project  Manager,  Geology  and  Mining 
Rich  Burtell  -  Geochemistry 

KATHOL  &  ASSOCIATES 

Jennifer  Kathol  -  Socioeconomics,  Transportation,  Recreation,  and  Wilderness 

HYDRO-GEO  CONSULTANTS 

Vladimir  Straskraba  -  Ground  Water  Hydrology 

Mike  McDermid  -  Surface  Water  Hydrology 

Janet  Shangraw  -  Watershed  and  Surface  Water  Hydrology 

CEDAR  CREEK  ASSOCIATES 

Mike  Phelan  -  Wildlife 

Steve  Viert  -  Vegetation,  Grazing,   Land  Use,  and  Reclamation 

McVEHIL-MONNETT  ASSOCIATES,  INC. 

Dr.  George  McVehil  -  Air  Quality 

ARCHAEOLOGICAL  RESEARCH  SERVICES,  INC. 

Dr.  Tom  Burke  -  Cultural  Resources 
Mary  Rusco  -  Native  American  Concerns 

ENSR  CONSULTING,  ENGINEERING,  AND  REMEDIATION 

Dr.  David  Pillard  -  Toxicology 

INDEPENDENT  CONSULTANTS 

Jim  Nyenhuis  -  Soils 

Dr.  James  Firby  -  Paleontology 

5.2         LISTING  OF  AGENCIES,  ORGANIZATIONS  AND  INDIVIDUALS  TO  WHOM  COPIES 
WERE  SENT 

5.2.1     Federal  Agencies 

Environmental  Review  Coordinator,  EPA  Region  VET 

U.S.  Environmental  Protection  Agency,  Office  of  Federal  Activities 

HQ-USAF/LEEV,  Environmental  Division 

Office  of  Deputy  A/S  of  the  USAF  Environment,  Safety,  Occupational  Health 

Office  of  Environmental  Compliance  (EH-23),  Department  of  Energy 

Office  of  Environmental  Coordination 

Office  of  Environmental  Policy  (HEV-1),  Federal  Highway  Administration 

Office  of  Transportation  and  Regulatory  Affairs,  Environmental  Division 
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U.S.  Army  Corps  of  Engineers,  Chief,  Planning  Division,  North  Pacific  Division 

U.S.  Army  Corps  of  Engineers,  Chief,  Planning  Division,  Southwestern  Division 

U.S.  Army  Corps  of  Engineers,  Regulatory  Section 

U.S.  Bureau  of  Land  Management,  Mineral  Resources  NV-920,  Deputy  State  Dir. 

U.S.  Bureau  of  Reclamation,  Denver  Federal  Center  (D-150) 

U.S.  Department  of  Agriculture,  Soil  Conservation  Service 

U.S.  Department  of  the  Interior,  Division  of  Environmental  Compliance  (762),  National  Park  Service 

U.S.  Department  of  the  Interior,  Division  of  Environmental  and  Economic  Analysis 

U.S.  Department  of  the  Interior,  Environmental  Affairs  Program,  U.S.  Geological  Survey,  National 

Center  (423) 
U.S.  Department  of  the  Interior,  Offshore  Environmental  Assessment  Division,  Minerals  Management 

Service 
U.S.  Fish  and  Wildlife  Service,  Division  of  Environmental  Coordination 
U.S.  Forest  Service,  Humboldt  National  Forest,  Mary  Beth  Marks 
U.S.  Forest  Service,  Toiyabe  National  Forest 

5.2.2  State  Agencies 

Nevada  Department  of  Transportation 
Nevada  Division  of  Water  Resources,  Tracy  Taylor 
Nevada  Department  of  Wildlife,  Habitat  Section 
Nevada  Division  of  Minerals,  Russ  Fields,  Administrator 
State  of  Nevada,  Department  of  Minerals,  Linda  Wells 
State  of  Nevada,  Department  of  Wildlife 

5.2.3  Other  Government  Agencies 

Nye  County 

Eureka  County  Commissioners 

Lander  County  Commissioners 

Lander  County  Extension,  Jerry  Neufeld 

5.2.4  Companys/Organizations 

Agri-Beef  Company 

Batttle  Mountain  Band  of  the  TeMoak  Tribe  of  Western  Shoshone  Indians,  Paul  Snooks 

Battle  Mountain  Band,  Delores  Conklin,  Chairman 

Battle  Mountain  Bugle 

Battle  Mountain  Road  and  Gun  Club,  Tony  Carone,  Chairman 

Beowawe  Geothermal  Plant 

Carson  Commuity,  Jim  Bender,  Chairman 

Citizen  Alert 

Commission  for  the  Preservation  of  Wild  Horses,  Catherine  Barcomb 

Consumer  Health  Protection  Service 

Corporate  Pointe 

Death  Valley  Gateway  Gazette 

Echo  Bay  Exploration,  Dave  Emmons 

Elko  Band,  Davis  Gonzales,  Chairman 

Elko  Band  of  the  TeMoak  Tribe  of  Western  Shoshone  Indians 

Elko  Band,  Davis  Gonzales,  Chairman 

Eureka  Livestock  Company,  Filbert  Etcheverry 
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Eureka  Sentinel 

Filippini  Ranching  Company,  Henry  Filippini 

Independence  Mining  Company,  Inc.,   Scott  Lewis,  Manager  Environmental  Resources 

Inter-Tribal  Council  of  Nevada,  Inc. 

JBR,  Rita  Bates 

JD  Ranch,  Gary  Buchanan 

Julian  Tomera  Ranches,  Pete  Tomera 

KAME  TV,  News  Department 

Landau  Associates,  Inc.,  Dale  A.  Stirling 

Midwest  Media  Group,  Douglas  J.  Rathe,  Editor 

Mining  Support  Group,  Gene  Gustin,  Secretary 

Mining  World  News,  Dorothy  Kosich,  Managing  Editor 

Nevada  Cattlemen's  Association 

National  Wildlife  Federation 

Nevada  Indian  Commission 

Nevada  League  of  Women  Voters,  Ms.  Norma  Cox 

Nevada  Miners  and  Prospectors  Association,  Dave  Parkhurst 

Nevada  Mining  Association 

Nevada  Outdoor  Recreation  Association,  Inc.,  Mr.  Charles  S.  Watson,  Jr. 

Nevada  Urban  Indians 

Newmont  Gold  Company,  David  A.  Baker,  Vice  President,  Environmental  Affairs 

Newmont  Gold  Company,  Pat  Rogers 

Oxbow  Corporation 

Pahrump  Valley  Times 

Plumbers  and  Pipefitters,  Mr.  Jack  Chesney 

PTI  Environmental  Services,  Jennifer  Sampson 

Reese  River  Reveille 

Reno/Sparks  Colony,  Robert  Shaw,  Chairman 

SAI  Corporation,  Mr.  Bob  Wheeler 

SFPGC,  Mr.  John  Young 

Shoshone  National  Council,  Raymond  Yowell,  Chair 

Shoshone-Paiute  Tribes  of  the  Duck  Valley  Reservation 

Sierra  Club,  Glenn  Miller 

Sierra  Club,  Marjorie  Sill 

Sierra  Club,  Great  Basin  Group,  Rose  Strickland 

Sierra  Club,  Toiyabe  Chapter,  Las  Vegas  Group 

Sleeper  Mine,  Todd  Lewis,  Chief,  Environmental  Services 

Smith  Detroit  Diesel,  Mr.  Wes  Farnsworth 

Te-Moak  Bands  of  Western  Shoshone 

Te-Moak  Tribes,  Anthony  Tom,  Chairman 

The  Nature  Conservancy,  Jan  Nachlinger 

The  Wilderness  Society,  Mr.  Jay  Watson 

TIC,  Western  Regional  Office,  Mr.  Roy  Boyd 

Tonopah  Times-Bonanza,  Central  Nevada  Newspapers 

TS  Ranch,  Dan  Grabian 

Wells  Band  of  the  TeMoak  Tribe  of  Western  Shoshone  Indians,  Gracie  Begay,  Chairman 

Western  Shoshone  Defense  Project 

Western  Shoshone  National  Council  Waysack,  Raymond  Yowell,  Chief 

Wild  Horse  Organized  Assistance,  Ms.  Dawn  Lappin,  Director 

Winnemucca  Colony,  Glenn  Wasson,  Chairman 

Yomba  Reservation,  Levi  Hooper,  Chairman 

Yomba  Shoshone  Tribe,  Maurice  Frank 
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5.2.5     INDIVIDUALS 


Richard  Allison 

Maynard  Alves 

Jim  Arnold 

Mark  G.  Bennett 

Julia  Bosma-Douglas 

Joy  Brandt 

Honorable  Richard  Bryan 

Robert  Chiara 

Paul  Clifford 

Doug  Driesner 

Ken  and  Barbara  Dugan 

Timothy  M.  Dyhr 

George  Espen 

Heather  Estes 

Leonard  L.  Evans 

Dan  and  Eddyann  Filippini 

Stan  Foo 

Van  Fowers 

Gregory  French 

Steven  Fulston 

Gary  Goodrich 

Dan  Gralian 

Helene  Hannon 

Bruce  Harvey 

Leroy  Horn 

Walter  Johnson 

Tilman  Jones 

Don  Jung 

Keith  Jones 

John  W.  Kaskela 

Fenton  R.  Kay 

Conrad  and  Doris  Kersch 

Ann  Kersten 

Dave  &  Debby  Knight 

Larry  Kornze 

Gary  Kyngar 

Judy  Landrum 

Dave  Lannigan 

Joel  Lenz 

Bernadette  Lenz 

Scott  Lewis 

Cheryl  Lyngar 

Dave  Mako 

Pat  Malley 

Tammy  Manzini 

Jim  Mullin 

Dave  Murray 

Jerry  Neufeld 

Norm  Panning 


Honorable  Harry  Reid 

Claudia  J.  Richards 

Patrick  Rogers 

Charlie  Rose 

Ray  Salisbury 

Paul  &  Teresa  Sansinena 

Mike  and  Dacia  Sansinena 

Emanuel  Schaner 

Chris  Sewall 

Jeff  Snyder 

Bob  Spengler 

Kendell  Strong 

Jim  Sutheres 

Charles  Swanson 

Pat  Tarkalson 

John  Taylor 

Glenn  D.  Thackray 

Dennis  Thomas 

Paul  Tomera 

Lynn  Tomera 

Dan  Tomera 

John  H.  Uhalde 

Bill  Upton 

Honorable  Barbara  Vucanovich 

David  White 

John  Williams 

Ray  Williams 

Jay  Winrod 

Jay  N.  Woods 

Jim  Wrecks 
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4-84,  4-90,  4-91,  4-92,  4-93,  5-1,  5-2,  5-3,  6-12,  6-13,  7-4,  7-14,  7-23,  7-26,  7-28,  7-32 
Recreation...  ES-9,  1-12,  1-16,  2-8,  2-11,  2-13,  2-15,  2-60,  3-1,  3-37,  3-123,  3-143,  3-145,  3-147, 

3-148,  3-149,  4-91,  4-92,  4-93,  5-2,  5-4,  6-7 
Right-of-way...  ES-8,  1-6,  2-8,  2-11,  2-29,  2-53,  2-54,  3-146,  3-147 
Socioeconomic...  ES-7,  ES-8,  1-10,  2-8,  2-11,  3-1,  3-107,  3-108,  3-113,  3-129,  4-1,  4-53,  4-54,  4-60, 

4-67,  4-70,  6-5,  6-10,  7-28 
Soils...  ES-5,  2-38,  2-48,  3-1,  3-33,  3-70,  3-75,  3-76,  3-81,  3-83,  3-84,  3-95,  4-29,  4-30,  4-31,  4-32, 

4-34,  4-44,  4-74,  5-1,  5-2,  6-7,  7-5,  7-10,  7-11,  7-13,  7-17,  7-23,  7-24,  7-26,  7-27,  7-33 
Springs...  ES-4,  ES-6,  1-16,  2-28,  2-34,  3-16,  3-23,  3-26,  3-27,  3-33,  3-35,  3-37,  3-49,  3-51,  3-53, 

3-63,  3-67,  3-69,  3-75,  3-76,  3-82,  3-89,  3-90,  3-92,  3-93,  3-95,  3-99,  3-100,  3-104,  3-105,  3-106, 

4-7,  4-18,  4-21,  4-22,  4-23,  4-24,  4-25,  4-29,  4-35,  4-36,  4-39,  4-40,  4-41,  4-42,  4-43,  4-44,  4-45, 

4-46,  4-47,  4-52,  6-10,  7-28 
Surface  water...  ES-3,  ES-4,  2-32,  3-1,  3-24,  3-26,  3-27,  3-31,  3-33,  3-37,  3-41,  3-53,  3-69,  3-95,  4-7, 

4-8,  4-9,  4-14,  4-15,  4-16,  4-18,  4-19,  4-20,  4-21,  4-23,  4-24,  4-27,  4-30,  4-43,  4-47,  5-1,  5-2,  6-5, 

7-15,  7-30 
Tailings  disposal...  ES-2,  2-3,  2-4,  2-8,  2-48,  2-52,  2-68,  2-70,  4-1,  4-15,  4-16,  4-21,  4-25,  7-18 
Threatened,  Endangered  and  Sensitive  Species...  6-11 
Transportation...  ES-8,  1-12,  2-3,  2-4,  2-11,  2-55,  2-57,  2-59,  2-70,  3-1,  3-17,  3-111,  3-129,  3-131, 

4-19,  4-47,  4-71,  4-72,  4-73,  4-74,  4-75,  4-76,  4-77,  4-78,  5-2,  5-3,  6-8,  6-9,  6-10,  6-11,  7-7,  7-20 
Vegetation...  ES-5,  1-13,  1-14,  2-31,  2-61,  2-64,  3-1,  3-76,  3-77,  3-78,  3-80,  3-81,  3-82,  3-83,  3-84, 

3-85,  3-88,  3-89,  3-92,  3-93,  3-95,  3-134,  3-142,  4-27,  4-29,  4-35,  4-36,  4-37,  4-38,  4-39,  4-40, 

4-44,  4-45,  4-48,  4-49,  4-74,  4-91,  5-1,  5-2,  6-7,  6-11,  6-16,  7-2,  7-3,  7-7,  7-9,  7-11,  7-13,  7-17, 

7-24,  7-26,  7-27,  7-33 
Visual  resources...  ES-9,  3-1,  3-139,  4-83,  4-84,  4-90,  4-91,  5-1 
Waste  disposal...  2-3,  2-4,  2-9,  2-12,  2-16,  2-52,  2-55,  2-70,  3-117,  4-18,  4-61 
Water  supply...  ES-2,  ES-4,  1-16,  2-3,  2-4,  2-8,  2-9,  2-12,  2-16,  2-28,  2-30,  2-53,  2-54,  2-58,  2-60, 

2-69,  2-70,  3-69,  3-84,  3-85,  3-114,  3-143,  4-21,  4-23,  4-26,  4-27,  4-29,  7-28 
Wildlife...  ES-6,  ES-9,  1-10,  1-11,  1-12,  1-13,  2-8,  2-11,  2-13,  2-15,  2-41,  2-48,  2-52,  2-54,  2-60,  3-1, 

3-37,  3-82,  3-87,  3-88,  3-89,  3-90,  3-145,  3-146,  4-9,  4-10,  4-23,  4-35,  4-36,  4-37,  4-39,  4-41, 

4-43,  4-44,  4-46,  4-47,  4-48,  4-49,  4-50,  4-74,  4-91,  5-1,  5-2,  5-3,  5-4,  6-1,  6-4,  6-7,  6-8,  6-11, 

6-15,  7-3,  7-7,  7-13,  7-14,  7-15,  7-16,  7-20,  7-25,  7-32 
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CHAPTER  8 
GLOSSARY,  ABBREVIATIONS  AND  ACRONYMS 


Abandonment:  Discontinuing  project  operation,  salvaging  project  facilities,  and  rehabilitating  the  site 
when  future  mining  is  determined  to  be  technically  or  economically  infeasible. 

Acid-Base-Accounting  (ABA):  An  evaluation  of  the  potential  for  acid  generation  by  comparing 
various  levels  and  forms  of  acid-forming  and  acid-neutralizing  materials  found  in  ore  or  waste  rock. 

Acid  drainage:  Water  from  pits,  underground  workings,  waste  rock,  and  tailings  containing  free 
sulfuric  acid.  The  formation  of  acid  drainage  is  primarily  due  to  the  weathering  of  iron  pyrite  and 
other  sulfur-containing  minerals.  Acid  drainage  can  mobilize  and  transport  heavy  metals  which 
are  often  characteristic  of  metal  deposits. 

Acid  generation  potential  (AGP):  A  material's  potential  to  generate  acid  and  produce  acid  drainage. 
Analytical  tests  used  to  assess  acid  generating  potential  are  either  static  or  kinetic. 

Acid  mine  drainage:   See  acid  drainage. 

Acid  neutralizing  potential  (ANP):  The  measure  of  a  carbonate  material  theoretically  available  to 
neutralize  potential  acid  generated  by  ore  or  waste  rock. 

Acid  rock  drainage  (ARD):   See  acid  drainage. 

Acre:   A  unit  of  land  measure  equal  to  43,560  square  feet 

Acre-foot:  The  amount  of  water  or  sediment  volume  which  covers  an  acre  of  land  to  a  depth  of  one 
foot;  an  acre-foot  is  equal  to  325,851  gallons  or  43,560  cubic  feet. 

Activity:  An  action,  measure  of  treatment  undertaken  that  directly  or  indirectly  produces,  enhances, 
or  maintains  forest  and  rangeland  outputs,  or  achieves  administrative  or  environmental  quality 
objectives.   An  activity  can  generate  multiple  outputs. 

Adit:    A  horizontal  or  nearly  horizontal  access  opening  into  an  underground  mine. 

Adsorption:  The  adherence  of  molecules  in  solution  to  the  surface  of  solids  with  which  they  are  in 
contact.   Dissolved  gold  adsorbs  to  activated  carbon. 

ADT:   Average  daily  traffic.   Measured  as  a  one-way  trip. 

Ad  Valorum  Tax  Rates:  "In  proportion  to  the  value"  or  property  tax 

Aerial:    Consisting  of,  moving  through,  found  or  suspended  in  the  air. 

Aesthetics:    Of  or  pertaining  to  artistic  perception  or  perceived  beauty 
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Affected  environment:  A  physical,  biological,  social,  and  economic  environment  within  which  human 
activity  is  proposed. 

Age  class:  An  interval,  usually  10  to  20  years,  into  which  the  age  range  of  vegetation  is  divided  for 
classification  or  use. 

Airshed  (Class  I):  A  designated  boundary  for  evaluation  of  potential  air  quality  impacts  (Class  I  designates 
a  specific  air  quality  protection  designation  associated  with  Wilderness  Areas) 

Alkaline  chlorination:  A  treatment  method  by  chemical  reaction  used  to  break  down  cyanide  into  non- 
toxic sodium  bicarbonate,  nitrogen,  sodium  chloride,  and  water.  This  method  may  be  used  to  treat  mill 
effluent  and  tailings. 

Alluvium:  Unconsolidated  sedimentary  material,  including  clay,  silt,  sand,  gravel,  and  mud,  deposited  by 
flowing  water. 

Alternatives:  The  different  means  by  which  objectives  or  goals  can  be  attained.  One  of  several  policies, 
plans,  or  projects  proposed  for  decision  making. 

Ambient:  The  environment  as  it  exists  at  the  point  of  measurement  and  against  which  changes  (impacts) 
are  measured. 

Ambient  air  quality  standard:  Air  pollutant  concentrations  of  the  surrounding  outside  environment  which 
can  not  legally  be  exceeded  during  fixed  time  intervals  within  specific  geographic  areas. 

Ambient  noise  level:  The  composite  of  noise  from  all  sources  near  and  far.  In  this  context,  the  ambient 
noise  level  constitutes  the  normal  or  existing  level  of  environmental  noise  at  a  given  location. 

AMD:  Acid  mine  drainage. 

American  Indian  Religious  Freedom  Act:  AIRFA 

Ammonium  nitrate:   A  material  commonly  used  as  fertilizer  with  a  chemical  composition  of  NH(N03) 

Anadromous:  Those  species  of  fish  that  mature  in  the  sea  and  swim  up  freshwater  rivers  and  streams  to 
spawn.  Salmon,  steelhead,  and  searun  cutthroat  trout  are  examples. 

Analysis  area:  A  delineation  of  land  subject  to  analysis  of:  1)  Responses  to  proposed  management  practices 
in  the  production,  enhancement,  or  maintenance  of  forest  and  rangeland  outputs  and  environmental 
quality  objectives,  and  2)  Economic  and  social  impacts.  Tracts  of  land  with  relatively  homogeneous 
characteristics  in  terms  of  the  outputs  and  effects  that  are  being  analyzed. 

Ancillary  facilities:  Supplementary  or  subsidiary  installations 

Andesite:   A  dark-colored,  fine-grained  extrusive  rock. 

ANFO:  A  mixture  of  ammonium  nitrate  and  fuel  oil  which  is  used  as  a  blasting  agent. 

Angle  of  Repose:  This  is  the  critical  angle  which  if  exceeded  by  a  slope  of  unconsolidated  material  will 
result  in  the  loss  of  cohesion  of  the  material  and  result  slope  failure 
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Animal  Unit  Month  (AUM):  The  amount  of  forage  required  by  one  cow  and  calf,  or  their  equivalent,  for 
one  month.  Approximately  800  pounds  of  air-dried  feed  (26  pounds/day). 

APP:   Acid  producing  potential. 

Aquatic:  Growing,  living  in,  frequenting  or  taking  place  in  water;  in  this  EIS,  used  to  indicate  habitat, 
vegetation,  and  wildlife  in  freshwater. 

Aquifer:  A  zone,  stratum  or  group  of  strata  acting  as  a  hydraulic  unit  that  stores  or  transmits  water  in 
sufficient  quantities  for  beneficial  use. 

Aquitard:  A  confining  bed  that  retards  but  does  not  prevent  the  flow  of  water  to  or  from  an  adjacent 
aquifer;  a  leaky  confining  bed 

Archaic  period:  An  archaeologic  period  broken  into  various  times;  Pre-Archaic,  Archaic,  Early,  Middle,  and 
Late  spanning  from  + 10,000  B.C.  to  1850  A.D. 

Areal:   The  spatial  extent  or  location. 

Artesian:  Refers  to  ground  water  under  hydrostatic  pressure.  Water  in  a  well  rises  above  the  level  of  the 
water  table  under  artesian  pressure  and  usually  flows  at  the  surface. 

Artifact:   An  object  made  or  modified  by  humans. 

Aspect:   The  direction  toward  which  a  slope  faces. 

Attainment  area:  A  geographic  region  with  which  National  Ambient  Air  Quality  Standards  (NAAQS)  are 
met;  three  categories  of  attainment  are  defined  Class  L  Class  II  and  Class  IE  on  the  basis  of  the  level  of 
degradation  of  air  quality  which  may  be  permitted. 

Audible:   Capable  of  being  heard. 

Autoclave:   An  apparatus  using  steam  under  pressure,  usually  for  sterilizing  medical  equipment 

B 

Background:  (Visual  distance  zone.)  The  distant  part  of  a  landscape.  The  seen  or  viewed  area  located  more 
than  3  to  5  miles  from  the  viewer,  and  generally  as  far  as  the  eye  can  detect  objects. 

Backfill:  Waste  material  (i.e.  rock)  that  is  placed  back  in  surface  mine  workings. 

BACT:  Best  Available  Control  Technology  -  pollution  controls  as  defined  by  EPA  for  a  specific  emission 
or  pollutant  discharge  and  required  for  meeting  pollution  control  regulations. 

Ball  mill:  Equipment  used  to  reduce  ore  panicles  to  a  finer  size;  includes  a  large  rotating  cylinder  partially 
filled  with  steel  balls. 

Barren  rock:  Non  gold-bearing  rock  material 

Barren  solution:  Non  gold-bearing  cyanide  solution. 


DEIS  Page  8-3 


Mule  Canyon  Mine 

Base  flow:   A  sustained  or  fair-weather  flow  of  a  stream. 

Baseline  data:   Data  gathered  prior  to  the  proposed  action  to  characterize  pre-development  site  conditions. 

Basin-and-Range:  Topography,  landscape,  or  physiographic  province  characterized  by  a  series  of  tilted  fault 
blocks  forming  longitudinal,  asymmetric  ridges  or  mountains  and  broad,  intervening  basins;  structure 
dominated  by  fault-block  mountains  separated  by  sediment-filled  basins. 

Bedrock:   The  solid  rock  that  underlies  gravel,  soil,  or  other  superficial  material 

Block  caving:  A  large-production  low-cost  method  of  mining,  in  which  the  greater  part  of  the  bottom  area 
of  a  block  of  ore  is  undercut,  the  supporting  pillars  are  blasted  away,  and  the  ore  caves  downward  and 
is  removed 

Bench:  A  ledge,  which  in  open-pit  mines  and  quarries,  forms  a  single  level  of  operation  above  which 
mineral  or  waste  materials  are  excavated  from  a  single  bank  or  bench  face. 

Berm:  An  earthen  structure,  generally  several  feet  high,  which  acts  as  a  barrier  to  make  it  difficult  for  a 
vehicle  to  cross,  or  which  redirects  the  flow  of  traffic,  water,  or  other  materials. 

Best  Management  Practices  (BMP):  Management  actions  that  are  designed  to  maintain  water  quality  by 
preventative  rather  than  corrective  means. 

Big  game:  Large  animals  hunted,  or  potentially  hunted,  for  sport.  These  include  animals  such  as  deer,  bear, 
elk,  moose,  bobcats,  and  mountain  lions. 

Bioaccumulation:  Pertaining  to  concentration  of  a  compound,  usually  potentially  toxic,  in  the  tissues  of 
an  organism. 

Biodegradable:   Capable  of  being  broken  down  by  the  action  of  living  organisms  such  as  micro-organisms. 

Biomass:   The  total  weight  of  all  living  organisms  in  a  biological  community. 

Bond:  A  sum  of  money  which,  under  contract,  one  party  pays  another  party  under  conditions  that  when 
certain  obligations  or  acts  are  met,  the  money  is  then  returned;  such  as  after  mining  reclamation  occurs. 
See  reclamation  guarantee. 

Borrow  area:  Rock  quarry;  earthen  construction  material  source  area  such  as  sand  and  gravel  or  topsoil 
taken  from  specific  area  for  use  in  construction  or  reclamation. 

British  Thermal  Unit  (BTU):  The  amount  of  heat  required  to  raise  the  temperature  of  one  pound  of  water 
on  degree  Fahrenheit. 

Bureau  of  Alcohol,  Tobacco  and  Firearms:  BATF 

Bureau  of  Land  Management  (BLM):  The  agency  of  the  United  States  Government,  under  the 
Department  of  the  Interior,  responsible  for  administering  certain  public  lands  of  the  United  States. 
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°C:  Degrees  Celsius. 

Calcite:  A  mineral,  calcium  carbonate  (CaC03).  One  of  the  most  common  minerals;  the  principal 
constituent  of  limestone.  The  primary  acid  neutralizing  material  in  the  Crown  Jewel  deposit. 

Canopy:  The  more-or-less  continuous  cover  of  branches  and  foliage  formed  collectively  by  the  crown  of 
adjacent  trees  and  other  woody  debris. 

Capability:  The  potential  of  an  area  of  land  to  produce  resources,  supply  goods  and  services,  and  allow 
resource  uses  under  an  assumed  set  of  management  practices  at  a  given  level  of  management  intensity. 
Capability  depends  upon  current  conditions  and  site  conditions  such  as  climate,  slope,  landform,  soils, 
and  geology,  as  well  as  the  application  of  management  practices. 

Carbon-in-leach:  An  ore  extraction  method  involving  crushing  the  ore,  creating  an  ore  slurry,  and  then 
leaching  the  precious  metals  into  various  cyanide  complexes.  Carbon  is  pumped  into  the  ore-bearing 
slurry  and  bonds  with  the  metal/cyanide  compounds  thus  allowing  the  removal  of  ores  from  solution. 
The  carbon  particles  are  then  filtered  from  the  solution  and  the  ores  are  subsequently  extracted. 

Caro's  add:  A  strong  oxidizing  agent  composed  of  concentrated  sulfuric  acid  and  hydrogen  peroxide. 

Carrying  capacity:  The  number  of  organisms  of  a  given  species  and  quality  that  can  survive  in,  without 
causing  deterioration  of,  a  given  ecosystem  through  the  least  favorable  environmental  conditions  that 
occur  within  a  stated  interval  of  time. 

Caustic:  A  corrosive  substance 

CEQ:  An  advisory  council  to  the  President  established  by  the  National  Environmental  Policy  Act  of  1969. 
It  reviews  federal  programs  for  their  effect  on  the  environment,  conducts  environmental  studies,  and 
advises  the  President  on  environmental  matters. 

CERCLA:  Comprehensive  Environmental  Response  Compensation  and  Liability  Act  (1980)  also  known 
as  Superfund.  This  act  provided  the  authority  for  money  administered  by  the  EPA  to  identify  and  clean 
up  hazardous  waste  sites. 

CFR:  Code  of  Federal  Regulations.  A  codification  of  the  general  and  permanent  rules  published  in  the 
Federal  Register  by  the  executive  departments  and  agencies  of  the  Federal  Government. 

cfs:   Cubic  feet  per  second,  1  cfs  equals  448.33  gallons  per  minute. 

Chlorine:  A  toxic,  yellow-green  irritating  gas  of  disagreeable  odor  belonging  to  the  halogen  group  of 
diatomic  molecules. 

Chronically:   Continually  and  repeatedly  over  a  long  period  of  time. 

CIL:   Carbon-in-leach  method  of  gold  recovery  from  cyanide  solutions. 

CIP:   Carbon-in-pulp  method  of  gold  recovery  from  cyanide  solutions. 
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Clean  Water  Act:   The  Federal  Water  Pollution  Control  Act,  as  amended. 

Climax  plant  communities:  The  stabilized  plant  community  on  a  particular  site.  The  plant  cover  does  not 
change  so  long  as  the  environment  remains  the  same. 

Climax  species:   Those  species  that  dominate  a  climax  stand  in  either  numbers  per  unit  area  or  biomass. 

Closure:   An  administrative  order  restricting  either  location,  timing,  or  type  of  use  in  a  specific  area. 

CMP:   Corrugated  metal  pipe;  culverts  used  in  road/stream  crossings. 

Coarse  fragments:  That  portion  of  the  soil  larger  than  2  millimeter  including  gravels,  cobbles,  rocks  and 
boulders. 

Colloidal  system:  A  mixture  of  solid,  liquid,  or  gas  that  does  not  separate  on  standing,  as  a  solid  solution, 
gel,  emulsion,  or  fog 

Colluvium:  Soil  material  or  rock  fragments  moved  down  slope  by  gravitational  force  in  the  form  of  creep, 
slides,  and  local  wash. 

Cumulative  Effects  Area:  (CEA)  is  the  total  area  over  which  project  related  incremental  effects  for  each 
resource  category  may  combine  to  with  similar  effects  from  other  activities  to  produce  adverse 
environmental  impacts. 

Cumulative  Impacts:  Those  impacts  which  result  from  the  incremental  effects  of  a  given  activity(s)  when 
combined  with  similar  impacts  from  other  past,  present,  or  reasonably  foreseeable  future  actions 

Compliance:   The  act  of  conforming  or  acquiescing  to  requirements  or  regulations 

COE:  U.S  Army  Corps  of  Engineers;  agency  responsible  for  regulating  and  permitting  wetland  disturbances. 

Concern:  A  point,  matter,  or  questions  raised  by  management  that  must  be  addressed  in  the  planning 
process. 

Cone  of  depression:  The  geometry  or  shape  of  an  inverted  cone  on  the  water  table  or  artisan  pressure 
surface  caused  by  the  pumping  of  a  well.  The  cone  of  depression  will  disappear  over  time  when  well 
pumping  ceases. 

Confined  Aquifer:  Also  called  an  artesian  aquifer  is  a  water-bearing  zone  bounded  above  and  below  by 
impermeable  layers 

Consumptive  use:   A  use  of  resources  that  permanently  reduces  the  supply,  such  as  mining. 

Contour  Interval:  The  vertical  distance  between  the  elevations  represented  by  contour  lines  on  a 
topographic  map,  it  is  generally  an  arbitrary  and  regular  unit  chosen  according  to  the  scale  of  the  map, 
both  the  horizontal  and  vertical 

Contrast:   The  effect  of  differences  in  form,  line,  color,  or  texture  of  a  landscape's  features. 

Core  drilling:  Various  drilling  methods  can  be  used  to  obtain  undisturbed  or  continuous  samples  from  a 
borehole 
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Corridor:  A  linear  strip  of  land  identified  for  the  present  or  future  location  of  transportation  or  utility 
rights-of-ways. 

Costs: 

Direct  costs  A  cost  that  directly  contributes  to  the  production  of  the  primary  outputs  of  an 

activity,  project,  or  program. 

Economic  cost   Total  fixed  and  variable  costs  for  inputs,  including  costs  incurred  by  other  public  parties 
and,  if  appropriate,  opportunity  costs  and  cost  savings. 

Fixed  cost  A  cost  that  is  committed  for  the  time  horizon  of  planning  or  the  decision  being 

considered.  Fixed  costs  include  fixed  ownership  requirements,  fixed  protection,  short-term 
maintenance,  and  long-term  planning  and  inventory  costs. 

Investment  costs        A  cost  of  creating  or  enhancing  capital  assets,  including  costs  of  administrative  or 
common-use  transport  facilities  and  resource  management  investments. 

Joint  cost  A  cost  contributing  to  the  projection  of  more  than  one  type  of  output. 

Opportunity  cost      The  value  of  a  resource's  foregone  net  benefits  in  its  most  economically  efficient 
alternative  use. 

Unit  cost  or 

cost  per  unit  Total  cost  of  production  divided  by  the  number  of  units  produced. 

Variable  cost  A  cost  that  varies  with  the  level  of  controlled  outputs  in  the  time  horizon  covered  by 

the  planning  period  or  decisions  being  considered. 

Cost  effective:  Achieving  specified  outputs  or  objectives  under  given  conditions  for  the  least  cost. 

Cost  efficiency:  The  usefulness  of  specified  inputs  (costs)  to  produce  specified  outputs  (benefits).  In 
measuring  cost  efficiency,  some  outputs,  including  environmental,  economic,  or  social  impacts,  are  not 
assigned  monetary  values,  but  are  achieved  at  specified  levels  in  the  least  costly  manner.  Cost  efficiency 
is  usually  measured  using  present  net  value,  although  use  of  benefit-cost  ratios  and  internal  rate-or-return 
may  be  appropriate. 

Council  on  Environmental  Quality  (CEQ):  An  advisory  council  to  the  President  established  by  the 
National  Environmental  Policy  Act  of  1969.  It  reviews  federal  programs  for  their  effect  on  the 
environment,  conducts  environmental  studies,  and  advises  the  President  on  environmental  matters. 

Cover:  Living  or  non-living  material  (e.g.,  vegetation)  used  by  fish  and  wildlife  for  protection  from 
predators,  to  ameliorate  conditions  of  weather,  or  reproduce.  The  proportion  of  the  ground  occupied 
by  a  perpendicular  projection  to  the  ground  from  the  outline  of  the  aerial  pans  of  the  members  of  a 
plant  species. 

Criteria:  Data  and  information  which  are  used  to  examine  or  establish  the  relative  degrees  of  desirability 
among  alternatives  or  the  degree  to  which  a  course  of  action  meets  an  intended  objective. 

Cultural  resources:  The  remains  of  sites,  structures,  or  objects  used  by  humans  in  the  past-historic  or 
prehistoric.  More  recently  referred  to  as  heritage  resources. 
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Cumulative  effects  or  imparts:  Cumulative  effect  or  impact  is  the  impart  on  the  environment  which  results 
from  the  incremental  impart  of  the  action  when  added  to  other  past,  present,  and  reasonable  foreseeable 
future  actions,  regardless  of  what  agency  (federal  or  non-federal)  or  person  undertakes  such  other  actions. 
Cumulative  imparts  can  result  from  individually  minor  but  collectively  significant  actions  taken  place 
over  a  period  of  time  (40  CFR  1508.7  -  these  regulations  use  effects  and  impacts  synonymously).  For 
example,  the  imparts  of  a  proposed  timber  sale  and  the  development  of  a  mine  together  result  in 
cumulative  imparts. 

Cutoff  grade:  Lowest  grade  of  mineralized  rock  that  qualifies  as  ore  in  a  given  deposit;  assay  grade  below 
which  an  ore  body  cannot  be  profitably  exploited. 

Cyanide:  A  naturally  occurring  organic  compound  composed  of  carbon  and  nitrogen  (CN);  a  solid  chemical 
compound  (sodium  or  calcium  cyanide)  is  dissolved  in  water  to  form  a  solution  which  is  suitable  for 
the  extraction  of  precious  metals  from  ore  by  using  a  leaching  process. 

Cyanidation:  The  type  of  milling  where  prepared  ore  is  exposed  to  cyanide,  under  a  set  of  specific 
conditions  which  dissolves  precious  metals  such  as  gold.  Various  cyanidation  processes  are  capable  of 
extracting  gold,  with  up  to  90%  efficiency,  in  grades  as  low  as  0.0025  oz/ton  of  ore. 


DAS:   Digital  acquisition  system 

dB:  Decibel  scale,  a  measure  of  sound  intensity  (dBA  is  A-weighted  to  approximate  the  audible  range  of  the 
human  ear). 

Decommissioning:  Suspension  and/or  closure  of  operations  and  possible  removal  of  facilities. 

DEIS:  The  draft  statement  of  environmental  effects  which  is  required  for  major  federal  actions  under 
Section  102  of  the  National  Environmental  Policy  Act,  and  released  to  the  public  and  other  agencies  for 
comment  and  review. 

Demography:  A  statistical  study  of  the  characteristics  of  human  populations  with  reference  to  size,  density, 
growth,  distribution,  migration  and  effect  on  social  and  economic  conditions. 

Density:   The  number  of  individuals  in  a  given  area.  Expressed  per  unit  area. 

Depletion:   Use  of  water  in  a  manner  that  makes  it  no  longer  available  to  other  users  in  the  same  system. 

Deposit:  A  natural  accumulation,  such  as  precious  metals,  minerals,  coal,  gas,  oil,  etc.  that  may  be  pursued 
for  its  intrinsic  value;  gold  deposit. 

Desorb:  To  remove  by  the  reverse  of  adsorption. 

Detention  ponds:  Structures  constructed  by  excavation  and/or  by  building  an  embankment  whose  purpose 
is  to  retain  water  and  allow  for  settlement  of  fines  (total  suspended  solids)  and  reduction  in  turbidity. 

Devonian:  A  period  of  the  Paleozoic  era,  after  the  Silurian  and  before  the  Mississippian,  from  400  to  350 
million  years  ago. 
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Dewatering:  The  removal  or  extraction  of  water  from  a  pit,  tunnel,  or  other  conduit  containing  volumes 
of  water. 

Dilution:   The  act  of  mixing  or  thinning,  and  therefore  decreasing  a  certain  strength  or  concentration. 

Dip:   The  angle  at  which  rock  stratum,  vein,  or  any  plane  (fault)  is  inclined  from  a  horizontal  plane. 

Direct  Impacts:  Those  impacts  which  occur  in  the  same  general  time  period  and  location  as  the  activity(s) 
causing  the  impacts. 

Discharge:  The  volume  of  water  flowing  past  a  point  per  unit  time,  commonly  expressed  as  cubic  feet  per 
second,  million  gallons  per  day,  gallons  per  minute,  or  cubic  meters  per  second. 

Disclimatic  (as  related  to  plants):  A  development  stage  below  the  potential  climax  vegetation  community 
(normally  reflects  the  effects  of  disturbance). 

Discount  rate:  An  interest  rate  that  represents  the  cost  or  time  value  of  money  in  determining  the  present 
value  of  future  costs  and  benefits. 

Disposal  area:  (waste  rock)  Also  called  a  fill,  storage  site,  or  stockpile;  an  area  where  waste  rock  is  placed 
during  mining  either  temporarily  or  permanently. 

Dispersion:   The  act  of  distributing  or  separating  into  lower  concentration  or  less  dense  units. 

Disseminate:   To  scatter  or  spread  widely 

Dissociable:   A  chemical  combination  that  can  break  up  into  simpler  constituents. 

Diversion:  Removing  water  from  its  natural  course  or  location,  or  controlling  water  in  its  natural  course 
or  location,  by  means  of  a  ditch,  canal,  flume,  reservoir,  bypass,  pipeline,  conduit,  well,  pump,  or  other 
structure  or  device. 

Diversity:  An  expression  of  community  structure.  High  if  there  are  many  equally  abundant  species;  low 
if  only  a  few  equally  abundant  species.  The  distribution  and  abundance  of  different  plant  and  animal 
communities  and  species  within  the  area  covered  by  a  land  and  resource  management  plan  (36  CFR 
219.3). 

DO:  Dissolved  Oxygen. 

Dore:  Metal  alloy  composed  of  gold,  silver,  and  other  precious  metals.  Bullion  containing  unseparated 
metallic  gold  and  silver. 

Downgradient:  In  relation  to  any  fixed  point  with  regard  to  the  direction  of  drainage  or  flow, 
downgradient  is  at  a  lower  point  of  elevation  than  the  chosen  observation  point  and  thus  downward  in 
relation  to  the  direction  of  flow 

Draft  Environmental  Impact  Statement  (DEIS):  The  draft  statement  of  environmental  effects  which  is 
required  for  major  federal  actions  under  Section  102  of  the  National  Environmental  Policy  Act,  and 
released  to  the  public  and  other  agencies  for  comment  and  review. 
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Drawdown:  Vertical  distance  that  a  water  elevation  is  lowered  or  the  pressure  head  is  reduced  due  to  the 
removal  of  water  from  the  same  system 

Drift:   A  horizontal  or  nearly  horizontal  mine  passageway  driven  on  or  parallel  to  the  vein. 

Drill  pad:  An  earthern  platform/bench  created  to  provide  stable  support  for  a  drill  rig  during  drilling 
activities 

Duripan:  A  nearly  continuous  layer  of  strongly  cemented  material  having  a  hard,  brittle  consistency  due 
to  the  cementation  effect  of  carbonates  or  silicates  of  calcium,  sodium,  or  silicon. 

E 

EA:  Environmental  Assessment. 

Earthquake:  Sudden  movement  of  the  earth  resulting  from  faulting,  volcanism,  or  other  mechanisms  within 
the  earth. 

Ecosystem:  An  interacting  system  of  organisms  considered  together  with  their  environment;  for  example 
marsh,  watershed,  and  lake  ecosystems. 

Edaphic:  Pertaining  to  soils. 

Effects:  "Effect"  and  "impact"  are  synonymous  as  used  in  this  document.  Environmental  changes  resulting 
from  a  proposed  action.  Included  are  direct  effects,  which  are  caused  by  the  action  and  occur  at  the 
same  time  and  place,  and  indirect  effects,  which  are  caused  by  the  action  and  are  later  in  time  or  further 
removed  in  distance,  but  which  are  still  reasonably  foreseeable.  Indirect  effects  may  include  growth- 
inducing  effects  and  other  effects  related  to  induced  changes  in  the  pattern  of  land  use,  population 
density,  or  growth  rate,  and  related  effects  on  air  and  water  and  other  natural  systems,  including 
ecosystems. 

Effluent:   A  liquid  discharged  as  waste 

Electrofishing:  The  taking  of  fish  by  a  system  based  on  their  tendency  to  become  immobilized  by  direct 
electric  current. 

Electrolyte:  Any  substance  that  dissociates  into  ions  when  dissolved  in  a  suitable  medium  or  melted  and 
thus  forms  a  conductor  of  electricity 

Electrowinning:  A  means  of  recovering  metals  from  solution  using  electrochemical  processes.  It  is  usually 
found  as  a  primary  metal  recovery  in  conjunction  with  cyanide  leaching.  It  is  used  to  recover  the  gold 
from  the  pregnant  solution  stripped  from  the  activated  carbon. 

Embankment:  A  mound  or  pile  of  material  which  encloses  or  protects  an  area 

Employment:  Labor  input  into  a  production  process,  measured  in  the  number  of  person-years  or  jobs.  A 
person-year  is  2,000  working  hours  by  one  person  working  year  long  or  by  several  persons  working 
seasonally.  The  number  of  jobs  required  to  product  the  output  of  each  sector.  A  job  may  be  1  week, 
1  month,  or  1  year. 
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Endangered  species:  Any  species  of  animal  or  plant  that  is  in  danger  of  extinction  throughout  all  or  a 
significant  portion  of  its  range.  Plant  or  animal  species  identified  by  the  Secretary  of  the  Interior  as 
endangered  in  accordance  with  the  1973  Endangered  Species  Act. 

Environment:  The  physical  conditions  that  exist  within  the  area  that  will  be  affected  by  a  proposed  project, 
including  land,  air,  water,  minerals,  flora,  fauna,  ambient  noise,  and  objects  of  historical  or  aesthetic 
significance.  The  sum  of  all  external  conditions  that  affect  an  organism  or  community  to  influence  its 
development  of  existence. 

Environmental  Impact  Statement  (EIS):  An  analytical  document  prepared  under  the  National 
Environmental  Policy  Act  (NEPA)  and  Washington  State  Environmental  Policy  Act  (SEPA)  that 
portrays  potential  impacts  to  the  environment  of  a  Proposed  Action  and  its  possible  alternatives.  An 
EIS  is  developed  for  use  by  decision  makers  to  weigh  the  environmental  consequences  of  a  potential 
decision. 

Environmental  Protection  Agency  (EPA):  An  agency  of  the  Executive  Branch  of  the  Federal  Government 
which  has  responsibility  for  environmental  matters  of  national  concern. 

Ephemeral  drainages:  Intermittant  flow  channel,  contains  water  only  pan  of  the  year  and  usually  on  a 
seasonal  basis  or  due  to  direct  discharge 

Ephemeral  stream:  A  stream  or  portion  of  a  stream  that  flows  only  in  direct  response  to  precipitation  or 
snow  melt.  Such  flow  is  usually  of  short  duration. 

Epicenter:   The  part  of  the  earth's  surface  directly  above  the  focus  or  origin,  of  an  earthquake. 

Erodibility  (K-factor):  A  means  or  factor  used  to  estimate  the  erosion  potential  of  soils  through  the  use  of 
the  "Revised  Universal  Soil  Loss  Equation  (RUSLE)". 

Erosion:  The  wearing  away  of  the  land  surface  by  running  water,  wind,  ice  or  other  geologic  agents, 
including  such  processes  as  gravitation  creep. 

Escape  cover:  Usually  vegetation  dense  enough  to  hide  an  animal;  used  by  animals  to  escape  from  potential 
predators. 

Ethnographic:  Descriptive  anthropology.  The  study  of  man  in  relation  to  distribution,  classification,  origin, 
environmental  and  social  relations,  and  culture. 

Exploration:  The  search  for  economic  deposits  of  minerals,ore,  gas,  oil  or  coal  through  the  practices  of 
geology,  geochemistry,  geophysics,  drilling,  shaft  sinking  and/or  mapping. 

F 

°F:  Degrees  Fahrenheit. 

Fan:  Rock  and  soil  material  deposited  at  the  toe  of  a  slope  by  the  action  of  fluvial  and  gravitational  forces. 

Fault:   A  displacement  of  rock  along  a  sheer  surface  or  linear  plane. 


DEIS  Page  8-11 


Mule  Canyon  Mine 

Feasible:  Capable  of  being  accomplished  in  a  successful  manner  within  a  reasonable  period  of  time,  taking 
into  account  economic,  environmental,  legal,  social,  and  technological  factors. 

Feasibility  study:  As  applied  to  mining,  the  feasibility  study  follows  discovery  of  the  mineral  and  is 
prepared  by  the  mining  company  or  an  independent  consultant.  Its  purpose  is  to  analyze  the  rate  of 
monetary  return  that  can  be  expected  from  the  mine  at  a  certain  rate  or  production.  Based  on  this 
study,  the  decision  by  the  company  to  develop  the  ore  body  may  be  made. 

Federal  Communication  Commission:   (FCC) 

Final  Environmental  Impact  Statement  (FEIS):  Means  a  detailed  written  statement  as  required  by  section 
12(2)(C)  of  the  National  Environmental  Policy  Act.  (40  CFR  1508.11)  It  is  a  revision  of  the  draft 
environmental  impact  statement  to  include  public  and  agency  responses  to  the  draft. 

Federal  Land  Management  Policy  Act:  (FLMPA) 

Flocculating  agent:  Substance  employed  to  encourage  the  clotting  or  aggregation  of  panicles  suspended  in 
solution  and  subsequently  cause  them  to  settle-out  of  solution 

Floodplain:  The  lowland  and  relatively  flat  area  adjoining  inland  waters,  including,  at  a  minimum,  that  are 
subject  to  a  one  percent  or  greater  chance  of  flooding  in  any  given  year. 

Flotation:  A  milling  process  wherein  finely  ground  ore  material  is  introduced  to  a  circuit  where  chemical 
reagents  and/or  air  are  introduced  to  concentrate  valuable  minerals.  The  valuable  minerals  adhere  to 
air  bubbles  and  float  to  the  top,  whereas  the  less  valuable  component  sinks  to  the  bottom  and  are 
removed  as  tailings. 

Fluvial:   Of  or  relating  to  a  stream  or  river. 

Flux:  A  substance  used  to  remove  oxides  from  and  prevent  further  oxidation  of  fused  metal,  as  in  soldering. 

Folded  thrust  sheets:   The  body  of  rock  above  a  large-scale  thrust  fault  whose  surface  has  been  bent. 

Forage:  All  browse  and  non-woody  plants  that  are  available  to  livestock  or  game  animals  for  grazing  or 
harvestable  for  feed. 

Forb:   Broad-leafed,  small  plants  composed  of  soft  tissue;  not  woody  material.  Any  herb  other  than  grass. 

Foreground:  (Visual  distance  zone)  A  term  used  in  visual  management  to  describe  the  area  immediately 
adjacent  to  the  observer,  usually  within  1/4  to  1/2  mile. 

Free  cyanide:   Cyanide  molecules  that  are  unattached  to  any  other  atoms;  chemically  uncombined. 

French  drain:   A  water  passage  made  by  filling  a  trench  with  loose  stones  and  covering  with  earth. 

Frequency:  The  number  of  samples  in  which  a  plant  or  animal  species  occurs  divided  by  the  total  number 
of  samples. 

Frequency  Distribution:  The  numerical  or  quantitative  distribution  of  objects  or  material  in  a  series  of 
closely  related  classes  generally  selected  on  the  basis  of  one  representative  parameter. 
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Fugitive  dust:  Dust  particles  suspended  randomly  in  the  air  from  road  travel,  excavation  and  rock  loading 
operations. 

Fumarole:  A  hole  or  vent  from  which  volcanic  fumes  or  vapors  issue 

FY:  Fiscal  year 

G 

Game  species:  Any  species  of  wildlife  or  fish  for  which  seasons  and  bag  limits  have  been  prescribed  and 
which  are  normally  harvested  by  hunters,  trappers,  and  fishermen  under  state  or  federal  laws,  codes  and 
regulations. 

Geochemistry:  The  study  of  the  distribution  and  amounts  of  the  chemical  elements  in  minerals,  ores,  rocks, 
soils,  water,  and  the  atmosphere,  and  their  circulation  in  nature,  on  the  basis  of  the  properties  of  their 
atoms  and  ions 

Geohydrology:  Refers  to  the  hydrologic  or  flow  characteristics  of  subsurface  waters.  Often  interchangeable 
with  hydrogeology. 

Geomorphic:  Pertaining  to  the  form  of  the  surface  of  the  earth. 

Geotechnical:  A  branch  of  engineering  that  is  essentially  concerned  with  the  engineering  design  aspects  of 
slope  stability,  settlement,  earth  pressures,  bearing  capacity,  seepage  control,  and  erosion. 

Geothermal:  Pertaining  to  the  heat  of  the  interior  of  the  earth 

Goal:  A  concise  statement  that  describes  a  desired  condition  to  be  achieved  sometime  in  the  future.  It  is 
normally  expressed  in  broad,  general  terms  and  is  timeless  in  that  it  has  no  specific  date  by  which  it  is 
to  be  completed.  Goal  statements  form  the  principal  basis  from  which  objectives  are  developed. 

Golds  Fields  Mining  Company:   (GFMC)  the  previous  owner  of  the  Mule  Canyon  site. 

gpd,  gph,  gpm:   Gallons  per  day,  hour,  minute. 

Graben:  An  elongate,  relatively  depressed  crustal  unit  or  block  that  is  bounded  by  faults  on  its  long  sides, 
usually  associated  with  normal  faulting  (syn.  Horst) 

Grade:  A  slope  stated  as  so  many  feet  per  mile  or  as  ft/ft  (%);  the  content  of  precious  metals  per  volume 
of  rock  (oz/ton). 

Grass/forb:   An  early  forest  successional  stage  where  grasses  and  forbs  are  the  dominant  vegetation. 

Grizzly:   Heavy  steel  grate  used  to  size,  short,  and  grade  materials  into  required  categories. 

Ground  water:  Water  found  beneath  the  land  surface  in  the  zone  of  saturation  below  the  water  table. 

Growth  media:  All  materials,  including  topsoil,  specified  soil  horizons,  vegetative  debris,  and  organic  water, 
which  are  classified  as  suitable  for  stockpiling  and/or  reclamation. 


■      ■:■■:■:■■■:      :■:■:.:  :■:■:    :  :■  : 
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Guideline:  An  indication  or  outline  of  policy  or  conduct;  i.e.,  any  issuance  that  assists  in  determining  the 
course  of  direction  to  be  taken  in  any  planned  action  to  accomplish  a  specific  objective. 

H 

Habitat:  The  natural  environment  of  a  plant  or  animal,  including  all  biotic,  climatic,  and  soil  conditions, 
or  other  environmental  influences  affecting  living  conditions.   The  place  where  an  organism  lives. 

Habitat  capability:  The  estimated  ability  of  an  area,  given  existing  or  predicted  habitat  conditions,  to 
support  a  wildlife,  fish  or  plant  population.  It  is  measured  in  terms  of  potential  population  numbers. 

Haul  road:  A  road  used  by  large  (<  50  ton  capacity)  trucks  to  haul  ore  and  overburden  from  an  open  pit 
mine  to  other  locations. 

Hazardous  Substance:  A  material  or  compound  which  poses  forseeable  danger  to  those  exposed  to  it 
without  proper  protection. 

Hazardous  Waste:  A  waste  is  considered  hazardous  by  the  EPA  if  it  exhibits  one  or  more  of  these 
characteristics;  ignitability,  corrosivity,  reactivity,  toxicity.  These  are  listed  in  40  CFR  261.3  and  40  CFR 
171.8. 

HCT:  Humidity  cell  tests. 

Heap  Leaching:  An  ore  extraction  method  used  for  moderate  to  high  grade  ores,  involves  placing  the  ore- 
bearing  materials  in  a  mound  and  then  "washing"  by  percolation  of  waters  which  dissolve  constituents 
from  the  rock  and  thus  extracting  soluble  minerals 

Heap  leach  pile:  The  accumulated  ore-bearing  materials  or  mound  of  material  subjected  to  the  heap  leaching 
process 

Heavy  metals:  A  group  of  elements,  usually  acquired  by  organisms  in  trace  amounts,  that  are  often  toxic 
in  higher  concentrations;  includes  lead,  mercury,  molybdenum,  nickel,  copper,  cobalt,  chromium,  iron, 
silver,  etc. 

HDPE:  High  Density  Polyethylene  -  a  high  density  man-made  material  used  for  liners.  This  material 
deforms  with  a  low  probability  of  puncturing  or  splitting.  Seams  are  heat  welded  instead  of  glued,  thus 
preventing  rupture. 

Holocene:  An  epoch  of  the  Quaternary  period,  from  the  end  of  the  Pleistocene  to  the  present, 
approximately  8  thousand  years  ago. 

Horst:  An  elongate,  relatively  uplifted  crustal  unit  or  block  that  is  bounded  by  faults  on  its  long  sides, 
usually  associated  with  normal  faulting  (syn.  Graben) 

Hydraulic  conductivity:  A  measure  of  the  ability  of  rock  or  soil  to  permit  the  flow  of  ground  water  under 
a  pressure  gradient;  permeability. 

Hydrogeology:  The  study  of  the  interrelationships  of  geologic  materials  and  processes  with  water,  especially 
ground  water 
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Hydrograph:  A  graph  that  shows  some  property  of  ground  water  or  surface  water  as  a  function  of  time 

Hydrologic  system:  All  physical  factors,  such  as  precipitation,  stream  flow,  snowmelt,  ground  water,  etc., 
that  effect  the  hydrology  of  a  specific  area. 

Hydrology:   The  study  of  the  occurrence,  distribution,  and  chemistry  of  all  waters  of  the  earth 

Hydrostratigraphy:   The  science  of  the  arrangement  of  rock  strata  and  their  interrelation  to  water 

Hydrothermal  alteration:  Alteration  of  rocks  or  minerals  by  the  reaction  of  hydrothermal  water  with  pre- 
existing solid  phases. 

I 

Impact:  Influence  or  effect 

Impermeable:  Property  of  a  substance  that  inhibits  passage  of  fluids  through  its  mass. 

Impoundment:   The  accumulation  of  any  form  of  water  in  a  reservoir  or  other  storage  area. 

Incised:   A  narrow,  steep-walled  valley  caused  by  erosion. 

Increment:  The  amount  of  change  from  an  existing  concentration  or  amount;  such  as  air  pollutant 
concentrations. 

Indirect  Imparts:  Those  imparts  which  occur  in  a  different  time  period  or  location  than  the  activity(s) 
causing  the  impacts. 

Inert:   A  substance  that  is  chemically  unreactive;  not  affecting  any  substance  it  comes  in  contact  with. 

Infiltration:   The  movement  of  water  or  some  other  fluid  into  the  soil  through  pores  or  other  openings. 

Informal  consultation  (ESA):  An  optional  process  that  includes  all  discussions,  correspondence,  etc. 
between  the  Fish  and  Wildlife  Service  and  the  Federal  agency  or  the  designated  non-Federal 
representative  prior  to  formal  consultation,  if  required. 

Infrastructure:  The  underlying  foundation  or  basic  framework;  substructure  (i.e.  schools,  police,  fire 
services,  hospitals,  water  and  sewer  systems). 

Interburden:  Waste  rock  material  which  is  inter-bedded  with  or  ocurrs  in  the  same  zone  as  ore  materials. 

Interdisciplinary  Team  (IDT):  The  interdisciplinary  team  is  comprised  of  a  group  of  personnel  with 
different  training  assembled  to  solve  a  problem  or  perform  a  task.  The  team  will  consider  problems 
collectively,  rather  than  separate  concerns  along  disciplinary  lines.  This  interaction  is  intended  to  insure 
systematic,  integrated  consideration  of  physical,  biological,  economic  and  other  sciences. 

Intermittent  stream:  A  stream  that  runs  water  in  most  months,  but  does  not  contain  water  year-round. 

Interstitial:   Occupying  the  spaces  between  sediment  particles. 
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Invertebrates:   Of  or  pertaining  to  the  group  of  animals  lacking  a  backbone 

Irretrievable:  Applies  to  losses  of  production,  harvest,  or  commitment  of  renewable  natural  resources.  For 
example,  some  or  all  of  the  timber  production  from  an  area  is  irretrievably  lost  during  the  time  an  area 
is  used  as  a  winter  sports  site.  If  the  use  changes,  timber  production  can  be  resumed.  The  production 
lost  is  irretrievable,  but  the  act  is  not  irreversible. 

Irretrievable  Commitment  of  Resources:  A  commitment,  inherent  in  a  determination  to  proceed  with  a 
given  alternative,  which  will  result  in  depletion,  loss,  or  permanent  modification  of  one  or  more 
resources. 

Irreversible:  Applies  primarily  to  the  use  of  nonrenewable  resources,  such  as  minerals  or  cultural  resources, 
or  to  those  factors  that  are  renewable  only  over  long  time  spans,  such  as  soil  productivity.  Irreversible 
also  includes  loss  of  future  options. 

Irreversible  commitments:  Those  that  cannot  be  reversed,  except  perhaps  in  the  extreme  long  term.  The 
classic  instance  is  when  a  species  becomes  extinct;  this  is  an  irreversible  loss.  Mining  is  a  similar  case; 
once  ore  is  removed,  it  can  never  be  replaced. 

Isothermal:  Having  equal  temperatures. 

Isotope:  One  of  two  or  more  species  of  the  same  chemical  element,  having  the  same  number  of  protons  in 
the  nucleus,  but  differing  from  one  another  by  having  a  different  number  of  neutrons,  isotopes  of  an 
element  have  slightly  different  physical  and  chemical  properties,  owing  to  their  mass  differences. 

Issue:  A  point,  matter,  or  question  of  public  discussion  or  interest  to  be  addressed  or  decided  through  the 
planning  process. 


Jurisdictional  wetland:  A  wetland  area  delineated  and  identified  by  specific  technical  criteria,  field  indicators 
and  other  information  for  purposes  of  public  agency  jurisdiction.  The  federal  agencies  which  administer 
jurisdictional  wetlands  are  the  Fish  and  Wildlife  Service,  Army  Corps  of  Engineers,  Environmental 
Protection  Agency,  and  the  Soil  Conservation  Service. 

K 

K-factor:   See  erodibility. 

Key  viewpoint:  The  point(s)  commonly  in  use  or  potentially  in  use  where  the  view  of  a  management 
activity  is  the  most  disclosing.  The  location  which  provides  the  means  of  studying  the  visual  impact  of 
alternatives  to  the  landscape. 

Kinetic  test:  A  category  of  tests  used  to  predict  the  occurrence  of  acid  drainage  from  mine  wastes  or 
workings  (e.g.,  humidity  cell  tests).  Kinetic  tests  involve  repetitive  cycles  of  leaching  and  monitoring 
under  controlled  conditions.  Ideally,  kinetic  tests  yield  information  on  the  extent  and  timing  of  acid 
generation. 

Known  Geothermal  Resource  Area:   (KGRA) 
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kw:   kilowatt. 
kwh:   Total  kilowatt  hours. 

L 

Lacustrine:  Pertaining  to,  produced  by,  or  inhabiting  a  lake  or  lakes 

Landform:  A  natural  landscape  that  exists  as  a  result  of  wind,  water,  or  geologic  activity. 

Land  management:  The  intentional  process  of  planning,  organizing,  programming,  coordinating,  directing, 
and  controlling  land  use  actions. 

Landscape:  The  sum  total  of  the  characteristics  that  distinguish  a  certain  area  on  the  earth's  surface  from 
other  areas.  These  characteristics  are  a  result  not  only  of  natural  forces  but  of  human  occupancy  and 
use  of  the  land.  An  area  composed  of  interacting  and  interconnected  patterns  of  habitats  (ecosystems), 
that  are  repeated  because  of  geology,  landforms,  soils,  climate,  biota  and  human  influences  throughout 
the  area. 

Land  status:   The  ownership  status  of  lands. 

Land  use  allocation:  The  assignment  of  a  management  emphasis  to  particular  land  areas  with  the  purpose 
of  achieving  the  goals  and  objectives  of  that  specified  use(s)  (e.g.  campgrounds,  wilderness). 

Leaching:  The  process  of  applying  a  chemical  agent  that  bonds  preferentially  and  dissolves  into  solution. 
The  precious  metals  in  an  ore.  The  precious  metal  complexes  or  binds  to  the  solution,  which  is  then 
called  a  "pregnant"  solution.  The  pregnant  solution  is  collected  for  processing  to  recover  the  precious 
metals. 

Lead  agency:  The  public  agency(s)  that  has  the  principal  responsibility  for  carrying  out  or  approving  a 
project. 

Line:  The  path  that  the  eye  follows  when  perceiving  abrupt  differences  in  form,  color,  or  texture.  In  the 
landscape,  ridges,  skylines,  structures,  changes  in  vegetation,  or  individual  trees  and  branches  may  be 
perceived  as  line. 

Lithologies:  The  description  of  rocks  on  the  basis  of  such  characteristics  as  mineralogic  composition  and 
grain  size. 

Lixiviant:  A  substance  used  to  extract  a  soluble  compound  (from  a  soil  mixture)  by  washing  or  percolation. 

Locatable  minerals:  Generally  refers  to  hardrock  minerals  on  Public  Domain  lands  or  National  Forest 
System  lands  reserved  from  the  Public  Domain  that  are  mined  and  processed  to  recover  metals,  such  as 
gold  and  copper,  chemical  grade  limestone,  and  asbestos. 

Lode:   A  mineral  deposit  that  is  contained  within  bedrock,  as  opposed  to  a  placer  deposit. 

Long-term  impacts:  Impacts  that  normally  result  in  permanent  changes  to  the  environment.  An  example 
is  a  topographic  change  resulting  from  tailings  disposal  in  a  drainage.  Each  resource,  by  necessity,  may 
vary  in  its  definition  of  long-term. 
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Low-grade  ore:   Ore  resources  that  cannot  be  economically  processed  at  this  time. 

M 

MA:  Federal  Land  Policy  and  Management  Act  of  1976  defines  in  part  the  responsibilities  of  Federal  land 
management  agencies  as  applicable  under  the  Mining  Law  of  1872. 

Macroinvertebrates:  Members  of  the  invertebrate  group  of  animals  without  a  backbone  who  are  visible  to 
the  naked  eye  (rather  than  microscopic). 

Magazine:  A  storage  room  for  explosives.  Magazines  are  built  to  specifications  set  by  the  Mine  Safety  and 
Health  Administration  and  are  usually  located  in  a  secure  but  remote  area  of  the  project  site. 

Mammal:  Any  of  a  group  of  vertebrate  animals  that  feeds  its  young  with  milk  from  the  female  mammary 
glands. 

Management  activity:  An  activity  of  man  imposed  on  a  landscape  for  the  purpose  of  harvesting,  traversing, 
transporting,  or  replenishing  natural  resources. 

Management  Area:  An  area  with  similar  management  objectives  and  a  common  management  prescription. 

Management  concern:  An  issue,  problem,  or  condition  which  influences  the  range  of  management  practices 
identified  in  the  planning  process. 

Management  direction:  A  statement  of  multiple  use  and  other  goals  and  objectives,  and  the  associated 
management  prescriptions,  and  standards  and  guidelines  for  attaining  them  (36  CFR  219.3). 

Management  indicator  species:  A  species  selected  because  its  welfare  is  presumed  to  be  an  indicator  of  the 
welfare  of  other  species  using  the  same  habitat.  A  species  whose  conditions  can  be  used  to  assess  the 
impacts  of  management  actions  on  a  particular  area. 

Maximum  Contaminant  Levels:  (MCL) 

MCE:  Maximum  credible  earthquake. 

MBF:   Thousand  board  feet.  A  measure  of  wood  volume. 

Mean:   An  average  of  a  series  of  values. 

Median:   The  value  of  the  middle  item  in  a  set  of  data  arranged  in  rank  order. 

Metallurgy:  A  science  and  technology  that  deals  with  the  extraction  of  metals  from  their  ores,  refining, 
processing,  etc. 

Metasediments:  A  sediment  or  sedimentary  rock  that  shows  evidence  of  having  been  subjected  to 
metamorphism. 

Meteoric  Water  Mobility:  (MWM) 
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MFP:  Management  Framework  Plan  (Approved  land  use  management  plan) 

Microenvironment:  The  local  environment/climate  of  a  given  area  or  habitat  characterized  by  uniformity 
over  the  site. 

Middleground:  (Visual  distance  zone)  The  space  between  the  foreground  and  the  background  in  a  picture 
or  landscape.  The  area  from  1/2  to  3  to  5  miles  from  the  viewer. 

Migratory:  Moving  from  place  to  place,  daily  or  seasonally. 

Milling:  The  general  process  of  separating  the  valuable  constituent  (gold)  from  the  undesired  or  non- 
economic  constituents  of  the  ore  material  (called  tailings  after  milling). 

Mine  pit:  Surface  area  from  which  ore  and  overburden  are  removed. 

Mineral  entry:  The  filing  of  a  mining  claim  upon  Public  Domain  or  related  land  to  obtain  the  right  to  any 
minerals  it  may  contain.  Valid  mining  claims  may  be  purchased  in  full  (patented)  under  the  1872  mining 
law,  as  amended. 

Mining  and  Mineral  Policy  Act:  (MMPA)  defines  in  pan  the  responsibilities  of  Federal  land  management 
agencies  as  applicable  under  the  Mining  Law  of  1872. 

Minimum  streamflow  requirement:  A  set  amount  of  water  to  be  maintained  in  a  water  course  for  the 
purpose  of  reasonably  maintaining  the  environment. 

Mining  claim:  A  portion  of  the  Public  Domain  or  related  lands  which  a  miner,  for  mining  purposes,  takes 
and  holds  in  accordance  with  mining  laws. 

Mining  plan:  See  operating  plan. 

Miocene:   An  epoch  of  the  early  Tertiary  period,  after  the  Oligocene  and  before  the  Pliocene. 

Mitigation:  Mitigation  includes;  (a)  avoiding  the  impact  altogether  by  not  taking  a  certain  action  or  parts 
of  an  action;  (b)  minimizing  impacts  by  limiting  the  degree  or  magnitude  of  the  action  and  its 
implementation;  (c)  rectifying  the  impact  by  repairing,  rehabilitating,  or  restoring  the  affects 
environment;  (d)  reducing  or  elimination  of  the  impact  over  time  by  preservation  and  maintenance  of 
operations  during  the  life  of  the  action;  and,  (e)  compensating  for  the  impact  by  replacing  or  providing 
substitute  resources  or  environments  (40  CFR  Pan  1508.20). 

Modification:  A  visual  quality  objective  meaning  man's  activities  may  dominate  the  characteristic  landscape 
but  must,  at  the  same  time,  follow  naturally  established  form,  line,  color,  and  texture.  It  should  appear 
as  a  natural  occurrence  when  viewed  in  foreground  or  middleground. 

Monitoring  and  evaluation:  A  watching,  observing  or  checking,  in  this  instance,  a  continuing  testing  of 
specific  environmental  parameters  and  of  project  waste  streams  for  purposes  of  comparing  with  permit 
stipulations,  pollution  control  regulations,  mitigation  plan  goals,  etc.  The  periodic  evaluation  of 
management  practices  on  a  sample  basis  to  determine  how  well  objectives  have  been  met. 

MOU:  Memorandum  of  Understanding. 
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MPE:  Maximum  probable  earthquake. 

MSHA:  Mine  Safety  and  Health  Administration  -  Federal  agency  under  the  Department  of  Labor  which 
regulates  worker  health  and  safety  in  mining  operations. 

Multiple  use:  The  management  concepts  under  which  BLM  lands  are  managed.  The  management  of  the 
lands  and  their  various  resource  values  so  they  are  utilized  in  the  combination  that  will  best  meet  the 
present  and  future  needs  of  the  American  people. 

N 

NAAQS:  National  Ambient  Air  Quality  Standards 

National  Environmental  Policy  Act  (NEPA):  An  act  to  declare  a  National  policy  which  will  encourage 
productive  and  enjoyable  harmony  between  humankind  and  the  environment,  to  promote  efforts  which 
will  prevent  or  eliminate  damage  to  the  environment  and  biosphere  and  stimulate  the  health  and  welfare 
of  humanity,  to  enrich  the  understanding  of  the  ecological  systems  and  natural  resources  important  to 
the  Nation,  and  to  establish  a  Council  on  Environmental  Quality.  (The  Principal  Laws  Relating  to 
Forest  Service  Activities,  Agriculture  Handbook  No  453,  USDA,  Forest  Service,  359  pp). 

National  Oceanic  and  Atmospheric  Administration:   (NOAA) 

NEPA  Process:  All  measures  necessary  to  comply  with  the  requirements  of  Section  2  and  Title  I  of  the 
National  Environmental  Policy  Act. 

Net  Neutralization  Potential:   (NNP) 

Nevada  Department  of  Wildlife:   (NDOW) 

Nevada  Department  of  Transportation:  (NDOT) 

Nevada  Division  of  Environmental  Protection:   (NDEP) 

Nevada  Division  of  Water  Resources:   (NDWR) 

New  Source  Performance  Standards  (NSPS):  Standards  set  by  EPA  defining  the  allowable  pollutant 
discharge  (air  and  water)  and  applicable  pollution  control  for  new  facilities;  by  industrial  category.  (Clean 
Air  Act  and  Clean  Water  Act). 

Non-game  species:  Animal  species  which  are  not  hunted,  fished,  or  trapped. 

Nonpoint  air  pollution:  Pollution  caused  by  sources  that  are  non-stationary.  In  mining,  nonpoint  air 
pollution  results  from  such  activities  as  blasting  and  hauling  minerals  over  roads,  as  well  as  dust  from 
mineral  stockpiles,  tailings,  and  waste  dumps  prior  to  mulching  and/or  revegetation. 

Northern  Nevada  Economic  Development  Authority:   (NENDA) 

NOx:  Nitrogen  oxides,  a  product  of  vehicle  exhaust. 
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NPDES:  National  Pollutant  Discharge  Elimination  System  -  A  program  authorized  by  Sections  318,  402 
and  405  of  the  Clean  Water  Act,  and  implemented  by  regulations  40  CFR  122.  NPDES  program 
requires  permits  for  the  discharge  of  pollutants  from  any  point  source  into  waters  of  the  United  States. 

NPV:  Net  Present  Value. 

NRHP:  National  Register  of  Historical  Places. 

Nuclear  Regulatory  Commission:   (NRC) 

NWS:  National  Weather  Service. 


Objective:  A  concise,  time-specific  statement  of  measurable  planned  results  that  respond  to  pre-established 
goals.  An  objective  forms  the  basis  for  further  planning  to  define  the  precise  steps  to  be  taken  and  the 
resources  to  be  used  in  achieving  identified  goals. 

Off-Road  Vehicle:   (ORV) 

Oligocene:  An  epoch  of  the  early  Tertiary  period,  after  the  Eocene  and  before  the  Miocene. 

Oligotrophia  A  lake  having  abundant  dissolved  oxygen  with  no  marked  stratification;  well  mixed.  Lakes 
characterized  by  a  low  accumulation  of  dissolved  nutrient  salts,  supporting  only  sparse  plant  and  animal 
life. 

Open  pit  mining:  A  type  of  mining  that  involves  excavation  of  the  ore  or  minerals  above  ground  by 
removing  the  overburden  and  extracting  the  mineral  beneath.  The  result  of  the  mining  operation  is  an 
"open  pit". 

Ordivician:  The  second  earliest  period  of  the  Paleozoic  era,  after  Cambrian  and  before  Silurian,  spanning 
between  500  to  440  million  years  ago. 

Ore:  A  mineral  or  group  of  minerals  present  in  sufficient  value  as  to  quality  and  quantity  which  may  be 
mined  at  a  profit. 

Orogeny:   The  process  of  the  formation  of  mountains. 

Outslope  bench:   (to  be  used  in  piles) 

Overburden:  Loose  or  consolidated  rock  material  that  overlies  a  mineral  deposit  and  must  be  removed 
prior  to  mining. 

Oxide:  A  mineral  compound  of  oxygen  with  one  or  more  metallic  elements. 

Oxidation:   The  process  of  combining  with  oxygen. 

Ozone:  Form  of  oxygen  found  largely  in  the  stratosphere;  a  product  of  reaction  between  ultraviolet  light 
and  oxygen. 
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Paleontology:  The  study  of  life  in  past  geologic  time,  based  on  fossil  remains  and  their  relationships  to 
existing  plants,  animals,  and  environments,  and  the  chronology  of  the  earth's  history. 

Paleozoic:  An  era  of  geologic  time,  from  the  end  of  the  Precambrian  to  the  beginning  of  the  Mesozioic,  or 
from  about  570  to  225  million  years  ago. 

Parameter:   Any  one  of  a  set  of  properties. 

Parent  material:   Unconsolidated  organic  and  inorganic  mineral  material  in  which  soils  form. 

Partial  retention:  A  visual  quality  objective  which  in  general  means  man's  activities  may  be  evident  but 
must  remain  subordinate  to  the  characteristic  landscape. 

Particulates:   Small  panicles  suspended  in  the  air  or  generally  considered  pollutants. 

Patented  claims:  Private  land  which  has  been  secured  from  the  U.  S.  Government  by  compliance  with  the 
laws  relating  to  such  lands. 

Peak  flow:  Maximum  flow  within  a  discreet  flow  channel. 

Percolation/infiltration:   The  act  of  water  seeping  or  filtering  through  the  soil  without  a  definite  channel. 

Perennial:   Regular  or  recurrent,  continuing  throughout  the  year. 

Perennial  stream:   A  stream  that  flows  year  round. 

Performance  bond:  See  reclamation  guarantee. 

Permeability:  The  property  or  capacity  of  a  porous  rock,  sediment,  or  soil  for  transmitting  a  fluid;  it  is  a 
measure  of  the  relative  ease  of  fluid  flow  under  unequal  pressure. 

pH:  Symbol  for  the  negative  common  logarithm  of  the  hydrogen  ion  concentration  (acidity)  of  a  solution. 
The  pH  of  7  is  considered  neutral.  A  pH  number  below  7  indicates  acidity,  and  a  pH  value  above  7 
indicates  alkalinity  or  a  base. 

PHA:   Potential  peak  horizontal  accelerations. 

Physiographic  province:  A  Region  having  a  particular  pattern  of  relief  features  or  land  forms  that  differs 
significantly  from  that  of  adjacent  Regions  (e.g.  Okanogan  Highlands). 

Piezometer:  A  device  for  measuring  moderate  ground  water  pressures. 

Piezometric  surface:  Any  imaginary  surface  coinciding  with  the  hydraulic  pressure  level  of  the  water  in  a 
confined  aquifer,  or  the  surface  representing  the  static  head  of  ground  water  and  defined  by  the  level  to 
which  water  will  rise  in  a  well.  A  water  table  is  a  particular  piezometric  surface. 

Planning  records:  The  body  of  information  documenting  the  decisions  and  activities  which  result  from  the 
process  of  developing  an  environmental  assessment. 
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Plan  of  Operations:  A  detailed  description  presenting  the  methods,  timing  and  contingencies  to  be  used 
during  the  operation  of  the  Project.  A  document  required  from  any  person  proposing  to  conduct 
mineral  related  activities  while  utilizing  earth  moving  equipment  and  which  will  cause  disturbance  to 
surface  resources  or  involve  the  cutting  of  trees. 

Plant  communities:  A  vegetation  complex  unique  in  its  combination  of  plants  which  occur  in  particular 
locations  under  particular  influences.  A  plant  community  is  a  reflection  of  integrated  environmental 
influences  on  the  site  such  as  soils,  temperature,  elevation,  solar  radiation,  slope  aspects,  and  rainfall. 

Pleistocene:  An  epoch  of  the  Quaternary  period,  after  the  Pliocene  of  the  Tertiary  and  before  the  Holocene, 
began  2  to  3  million  years  ago  and  continued  until  approximately  8,000  years  ago. 

PMF:  Probable  Maximum  Flood  -  A  statistically  determined  flood  event. 

PM-10:  Particulates  of  10  microns  in  size.  A  source  of  air  quality  degradation. 

Point  source:  Stationary  sources  of  potential  pollutants.  In  terms  of  mining,  some  examples  of  point 
sources  are  crushing  and  screening  equipment,  conveyor  transfer  points,  and  pond  outlet  pipes. 

Policy:   A  guiding  principle  upon  which  is  based  a  specific  decision  or  set  of  decisions. 

Pollution:  Human-caused  or  natural  alteration  of  the  physical,  biological,  and  radiological  integrity  of  water, 
air,  or  other  aspects  of  the  environment  producing  undesired  effects. 

PO:  Plan  of  Operations. 

Portal:   The  entrance  to  a  tunnel  or  underground  mine. 

Potable  water:  Suitable,  safe,  or  prepared  for  drinking. 

Potentiometric  surface:  Surface  to  which  water  in  an  aquifer  would  rise  by  hydrostatic  pressure.  (See 
piezometric  surface). 

ppm:   parts  per  million. 

Precious  metal:  Any  of  the  less  common  and  highly  valuable  metals;  gold,  silver,  platinum. 

Precipitation:  1)  water  that  falls  to  the  surface  from  the  atmosphere  as  rain,  snow,  hail,  or  sleet,  it  is 
measured  as  a  liquid-water  equivalent  regardless  of  the  form  in  which  it  fell  2)  the  process  of  separating 
mineral  constituents  from  a  solution  by  evaporation. 

Pregnant  solution:  The  resulting  metal-laden  solution  collected  from  the  leaching  process  which  contains 
dissolved  metal  values.  The  precious  metals  values  are  recovered  from  this  pregnant  solution,  which 
then  becomes  the  barren  solution  that  is  typically  refortified  and  reintroduced  to  the  leaching  circuit. 

Prehistoric:  Relating  to  the  times  just  preceding  the  period  of  recorded  history. 

Preliminary  Draft  Environmental  Impact  Statement:  (PDEIS) 

Prescription:   The  set  of  management  practices  applied  to  a  specific  area  to  attain  specific  objectives. 
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Prescriptive  mitigation:  The  rules  or  directive  in-place  giving  precise  instructions  on  the  abatement  or 
alleviation  of  certain  issues. 

Pressure  oxidation:   Ore  extraction  method 

Prevention  of  significant  deterioration  (PSD):  A  special  permit  procedure  established  in  the  Clean  Air 
Act,  as  amended,  used  to  ensure  that  economic  growth  occurs  in  a  manner  consistent  with;  protection 
of  public  health;  preservation  of  air  quality  related  values  in  national  special  interest  areas;  the 
opportunity  for  informed  public  participation  in  the  decision-making  process. 

Priority  pollutant:  Toxic  aqueous  pollutants  specified  as  a  particular  concern  in  the  Clean  Water  Act;  EPA 
sets  limits  for  discharge  of  these  pollutants. 

Pristine:  Pertaining  to  pure,  original,  uncontaminated  conditions. 

Project:  The  whole  of  an  action,  which  has  a  potential  for  resulting  in  a  physical  change  in  the 
environment.  An  organized  effort  to  achieve  an  objective  identified  by  location,  timing,  activities, 
outputs,  effects,  and  time  period  and  responsibilities  for  executions. 

Project  Area:  A  designated  area  within  which  specific  activities  or  impacts  would  occur  defined  as  by  the 
project  boundary. 

Project  Fenceline:  A  physical  project  boundary  which  limits  specific  impacts  (i.e.  grazing,  wildlife,  air 
quality  )  to  the  enclosed  area. 

Proposed  Action:  A  description  of  the  project  as  proposed  by  the  project  proponent  in  the  Plan  of 
Operations. 

Protohistoric  hunter-gatherers:  A  collective  term  for  the  members  of  small-scale  mobile  or  semi-sedentary 
societies,  whose  subsistence  is  mainly  focused  on  hunting  game  and  gathering  wild  plants  and  fruits. 

PSD:  See  Prevention  of  Significant  Deterioration. 

Public  participation:  Meetings,  conferences,  seminars,  workshops,  tours,  written  comments,  responses  to 
survey  questionnaires,  and  similar  activities  designed  and  held  to  obtain  comments  from  the  public  about 
planning. 

Public  scoping:  Giving  the  public  the  opportunity  for  oral  or  written  comments  concerning  the  intentions, 
activity,  or  influence  of  a  project  on  an  individual,  the  community,  and/or  the  environment. 

Pyroclastics:  Pertaining  to  fragmental  rock  material  formed  by  volcanic  explosion  or  aerial  expulsion  from 
a  volcanic  vent. 


Quaternary:  The  second  period  of  the  Cenozoic  era,  following  the  Tertiary;  began  2  to  3  million  years  ago 
and  extends  to  the  present 
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R 

Radionuclide:  Radioactive  nuclides  of  certain  elements. 

Range  allotment:  An  area  designated  for  use  of  a  prescribed  number  and  kind  of  livestock  under  one 
management  plan. 

Raptor:  Bird  of  prey,  including  eagles,  hawks,  falcons,  and  owls. 

RCRA:  Resource  Conservation  and  Recovery  Act. 

Reagent:   A  chemical  substance  used  in  the  treatment  of  ores. 

Recharge:   Absorption  and  addition  of  water  to  the  zone  of  saturation. 

Reclamation:  Returning  disturbed  land  to  a  form  and  productivity  in  conformity  with  a  predetermined  land 
management  plan  or  a  government  approved  plan  or  permit. 

Reclamation  guarantee:  A  binding  commitment  payable  to  a  governmental  agency  in  the  event  that 
decommissioning  and  reclamation  of  an  operation  is  not  completed  according  to  an  approved  plan.  See 
bond. 

Reclamation  Plan:  A  document  that  details  the  specific  measures  to  be  taken  by  the  project  proponent 
(permit  holder)  to  reclaim  the  project  lands  during  mining  operations  and  after  mining  and  milling  have 
been  completed. 

Reclamation  Suitability: 

Record  of  Decision  (ROD):  A  document  separate  from  but  associated  with  an  Environmental  Impact 
Statement  which  states  the  decision,  identifies  all  alternatives,  specifying  which  were  environmentally 
preferable,  and  states  whether  all  practicable  means  to  avoid  environmental  harm  from  the  alternative 
have  been  adopted,  and  if  not,  why  not  (40  CFR  1505.2). 

Relationships  Between  Short-Term  Use  and  Long-Term  Productivity:  Those  relationships  which  tie  short- 
term  use  to  the  long-term  condition  and  viability  of  a  given  resource  value  (an  example  would  be  the 
long-term  effects  of  overgrazing  on  range  productivity  and  condition). 

Resident:  A  species,  which  is  found  in  a  particular  habitat  for  a  particular  time  period  (i.e.  winter  resident, 
summer  resident,  year-round)  as  opposed  to  those  found  only  when  passing  through  on  migration. 

Resource  Management  Plan:   (RMP,  approved  land  use  management  plan) 

Revised  Universal  Soil  Loss  Equation:   (RUSLE) 

Richter  Scale:  A  numerical  (logarithmic)  measure  of  earthquake  intensity. 

Rills:  Small  erosional  channels  or  grooves  made  by  water. 
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Riparian:  A  type  of  ecological  community  that  occurs  adjacent  to  streams  and  rivers  and  is  directly 
influenced  by  water.  It  is  characterized  by  certain  types  of  vegetation,  soils,  hydrology  and  fauna  and 
requires  free  or  unbound  water  or  conditions  more  moist  than  that  normally  found  in  the  area. 

Riparian  zone:  Terrestrial  areas  where  the  vegetation  and  microclimate  are  influenced  by  perennial  and/or 
intermittent  water,  associated  high  water  tables  and  soils  which  exhibit  some  wetness  characteristics,  this 
habitat  is  transitional  between  true  bottom  land  wetlands  and  upland  terrestrial  habitats. 

Riprap:  A  layer  of  large,  broken  rock  placed  together  irregularly  to  prevent  erosion  of  embankments, 
causeways,  or  other  surfaces. 

Rockshelter:   Or  cave  employed  by  prehistoric  peoples  as  places  of  habitation. 

Runoff:  Precipitation  that  is  not  retained  on  the  site  where  it  falls,  not  absorbed  by  the  soil;  natural  drainage 
away  from  an  area. 


Safety  factor:  A  safety  factor  is  a  ratio  of  resisting  forces  to  driving  forces.  By  determining  a  structure's 
safety  factor,  a  numerical  index  of  stability  is  obtained. 

SAG  mill:  Semi-Autogenous  Grinding  Mill  -  A  mill  which  uses  the  ore  itself  as  a  grinding  medium  and 
supplements  with  steel  balls  as  required  to  obtain  the  proper  size. 

Scarified:  Land  in  which  the  topsoil  has  been  broken  up  or  loosened  in  preparation  for  regeneration  by 
direct  seeding  or  natural  seedfall.  Also  refers  to  ripping  or  loosening  road  surfaces  to  a  specified  depth 
for  obliteration  or  "putting  a  road  or  piece  of  land  to  bed". 

Scoping  process:  A  pan  of  the  National  Environmental  Policy  Act  (NEPA)  process;  early  and  open 
Activities  used  to  determine  the  scope  and  significance  of  the  issues,  and  the  range  of  actions;  alternatives, 
and  impacts  to  be  considered  in  an  Environmental  Impact  Statement  (40  CFR  1501.7). 

SCS:  U.S.D.A.  Soil  Conservation  Service. 

Sedentary  organisms:  Not  migratory;  staying  in  one  place;  stationary. 

Sediment:  Earth  material  transport,  suspended,  or  deposited  by  water;  also,  the  same  material  once  it  has 
been  deposited. 

Seep:   A  small  area  where  water  oozes  from  soil  or  rock  as  an  indiscreet  flow 

Seismicity:  The  likelihood  of  an  area  being  subject  to  natural  earthquakes;  the  relative  frequency,  magnitude, 
and  kind  of  natural  earthquakes. 

Sensitive  species:  Plant  or  animal  species  which  are  susceptible  or  vulnerable  to  activity  impacts  or  habitat 
alterations.  Those  species  that  have  appeared  in  the  Federal  Register  as  proposed  for  classification  or  are 
under  consideration  for  official  listing  as  endangered  or  threatened  species,  that  are  on  an  official  State 
list,  or  that  are  recognized  by  the  Regional  Forester  as  needing  special  management  to  prevent  placement 
on  Federal  or  State  lists. 


Page  8-26  DEIS 


Chapter  8  •  Glossary,  Acronyms  and  Abbreviations 

Serai:   A  biotic  community  which  is  a  developmental,  transitory  stage  in  an  ecologic  succession. 

SFPGC:  Santa  Fe  Pacific  Gold  Corporation  an  integrated  resource  company  involved  in  exploration, 
development,  production,  and  sales  of  mineral  resource  products  and  commodities  and  the  present 
owner/operator  for  the  Mule  Canyon  site. 

SHPO:  State  Historic  Preservation  Office. 

Short-term  impacts:  Impacts  occurring  during  project  construction  and  operation,  and  normally  ceasing 
upon  project  closure  and  reclamation.  Each  resource,  by  necessity,  may  vary  in  its  definition  of  short- 
term. 

Significant:  Requires  consideration  of  both  context  and  intensity.  Context  means  that  the  significance  of 
an  action  must  be  analyzed  in  several  contexts  such  as  society  as  a  whole,  and  the  affected  region, 
interests,  and  locality.  Intensity  refers  to  the  severity  of  impacts.  The  severity  of  an  impact  should  be 
weighted  along  with  the  likelihood  of  its  occurrence. 

Silurian:  A  period  of  the  Paleozoic,  from  440  to  400  million  years  ago,  follows  the  Ordivician  and  precedes 
the  Devonian. 

Sinter  terrace:  A  siliceous  lightweight  porous  opaline  variety  of  material  deposited  as  an  incrustation  by 
precipitation  from  the  waters  of  geysers  and  hot  springs  and  forming  a  platform  or  nearly  level  strip  of 
raised  material. 

Slurry:   A  watery  mixture  or  suspension  of  insoluble  matter  such  as  mud  or  lime. 

Snag:   A  standing  dead  tree  from  which  the  leaves  and  most  of  the  branches  have  fallen. 

SOx:  Sulfur  oxides,  including  sulfur  dioxide  (S02).  A  product  of  vehicle  tailpipe  emissions. 

S02:  Sulfur  dioxide.  Used  in  the  EMCO  Process  to  assist  in  cyanide  destruction. 

Socioeconomic:  Pertaining  to,  or  signifying  the  combination  or  interaction  of  social  and  economic  factors. 

Soil  horizon:  A  layer  of  soil  material  approximately  parallel  to  the  land  surface  differing  from  adjacent 
genetically  related  layers  in  physical,  chemical  and  biological  properties. 

Soil  pedon:  A  three-dimensional  body  of  soil  with  lateral  dimensions  large  enough  to  permit  the  study  of 
horizon  shapes  and  relations. 

Soil  productivity:  The  natural  capacity  of  a  soil  to  produce  a  specified  plant  or  sequence  of  plants  under 
a  specified  system  of  management.  Productivity  is  generally  dependent  on  available  soil  moisture  and 
nutrients  availability,  and  length  of  growing  season. 

Soil  profile:  A  vertical  section  of  the  soil  through  all  its  horizons  and  extending  into  the  parent  material 
or  to  a  depth  of  60  inches. 

Solid  waste:  Garbage,  refuse,  sludge  from  a  waste  treatment  plant,  water  supply  treatment  plant,  or  air 
pollution  control  facility  and  other  discarded  material,  including  solid,  liquid,  semi-solid,  or  contained 
gaseous  material  resulting  from  industrial,  commercial,  mining,  and  agricultural  operations,  and  from 
community  activities. 
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Solution  Pond:  A  storage  basin  used  in  mining  operations  to  hold....?? 

Sound  level  (dBA):  The  sound  pressure  level  in  decibels  as  measured  on  a  sound  level  meter  using  the  A- 
weighing  filter  network.  The  A-weighing  filter  de-emphasizes  the  very  low  and  very  high  frequency 
components  of  the  sound  in  a  manner  similar  to  the  response  of  the  human  ear  and  gives  good 
correlation  with  subjective  reactions  to  noise. 

SPCC:  Spill  Prevention  Control  and  Countermeasure  Plan  -  a  plan  which  the  EPA  requires  having  on  file 
within  six  months  of  project  inception.  It  is  a  contingency  plan  for  avoidance  of,  containment  of,  and 
response  to  hazardous  materials  spills  or  leaks. 

Special  Use  Permit:  A  permit  issued  under  established  laws  and  regulations  to  an  individual,  organization, 
or  company  for  occupancy  or  use  of  Federal  or  State  lands  for  some  special  purpose. 

Species:  A  group  of  related  plants  or  animals  that  can  interbreed  and  produce  offspring. 

Stand  diversity:  Any  attribute  that  makes  one  timber  stand  biologically  or  physically  different  from  other 
stands.  The  difference  can  be  measured  by,  but  not  limited  to:  different  age  classes;  species;  densities; 
or  non-tree  floristic  composition. 

Standard:  A  statement  which  describes  a  condition  when  a  job  is  done  properly.  Standards  show  how  well 
something  should  be  done,  rather  than  what  should  be  done. 

Standards  and  Guidelines:  Principles  specifying  conditions  or  levels  of  environmental  quality  to  be 
achieves. 

State  Implementation  Plan:   (SIP),  in  this  case  the  state  of  Nevada's  air  emissions  standards. 

Static  water  levels:  the  elevation  of  a  surface  in  an  aquifer  (as  measured  in  a  well)  at  which  the  pore  water 
pressure  is  atmospheric. 

Stockpile:  An  accumulation  of  ore,  stone,  or  other  mined  or  quarried  material,  which  provides  a  steady 
source  of  supply  for  the  processing  plant. 

Stockwork  veins:  A  mineral  deposit  consisting  of  a  three-dimensional  network  of  planar  to  irregular  veinlets 
closely  enough  spaced  that  the  whole  mass  can  be  mined. 

Storage  coefficient:  Or  storativity,  the  volume  of  water  an  aquifer  releases  from  or  takes  into  storage  per 
unit  surface  area  of  the  aquifer  per  unit  change  in  head. 

Stratigraphy:  The  science  of  rock  strata  and  its  interpretation  in  terms  of  mode  of  origin  and  geologic 
history. 

Stream  gradient:  The  rate  of  fall  or  loss  of  elevation  over  the  physical  length  of  a  segment  or  total  stream 
usually  expressed  in  feet  per  feet  (%). 

Study  Area:  A  designated  area  for  a  specific  resource  catagory  within  which  investigations  focus  on  a 
specific  resource  component  or  community. 

Subgrade:  A  surface  prepared  according  to  specific  construction  criteria  to  act  as  a  foundation  for  an 
overlying  surface. 


Page  8-28  DEIS 


Chapter  8  -  Glossary,  Acronyms  and  Abbreviations 

Substantive  comment:  A  comment  that  provides  factual  information,  professional  opinion,  or  informed 
judgement  germane  to  the  action  being  proposed. 

Succession:  The  progression  of  plant  communities  that  occurs  on  a  site  that  previously  contained  a  plant 
community  that  was  removed  by  disturbances  such  as  fire  or  logging.  An  orderly  process  of  biotic 
community  development  that  involves  changes  in  species,  structure,  and  community  processes  with  time. 

Suitability:  The  appropriateness  of  applying  certain  resource  management  practices  to  a  particular  area  of 
land,  as  determined  by  an  analysis  of  the  economic  and  environmental  consequences  and  the  alternative 
uses  foregone.  A  unit  of  land  may  be  suitable  for  a  variety  of  individual  or  combined  management 
practices.   (FSM  1905). 

Surface  water:  Water  found  in  ponds,  lakes,  inland  seas,  streams,  and  rivers  or  above  the  ground  surface. 

Synthetic  liner  (see  HDPE  and  VLDPE):  A  protective  layer  composed  of  man-made  materials  installed 
along  the  bottom,  sides  and/or  top  of  a  disposal  area  to  reduce  the  migration  of  fluids  into  or  out  of  the 
disposal  area. 


Tailings:  The  non-economic  constituents  of  the  ground  ore  material  that  remains  after  the  valuable  minerals 
have  been  removed  from  raw  materials  by  milling. 

Talus:    Heaps  of  coarse  debris  at  the  foot  of  cliffs  and  steep  slopes  resulting  from  gravity  transport  and 
weathering  processes. 

Tank  cyanidation:  The  process  of  extracting  gold  from  ore  in  enclosed  containers  such  as  concrete  and/or 
steel  tanks. 

TDS:    Total  Dissolved  Solids  -  Any  finely  divided  materials  suspended  in  liquids  such  as  water  with  a 
diameter  smaller  than  a  few  hundred  micrometers. 

Tectonics:  A  branch  of  geology  dealing  with  the  broad  architecture  of  the  outer  part  of  the  earth,  the  major 
structural  or  deformational  features  and  their  relations,  origin,  and  historical  evolution. 

Terminus:   The  end  or  extremity  of  anything. 

Terrestrial:   Of  or  relating  to  the  earth,  soil,  land;  an  inhabitant  of  the  earth  or  land. 

Tertiary:    The  first  period  of  the  Conozoic  era,  after  the  Cretaceous  of  the  Mesozoic  era  and  before  the 
Quaternary,  from  65  to  2  million  years  ago. 

Texture:   The  visual  manifestation  of  the  interplay  of  light  and  shadow  created  by  variations  in  the  surface 
of  an  object. 

Threatened  species:   Those  plants  or  animal  species  likely  to  become  endangered  species  throughout  all  or 
a  significant  portion  of  their  range  within  the  foreseeable  future. 

Threatened  and  Endangered  Species:  (T&E)  any  species  of  plant  or  animal  that  is  likely  to  become 
endangered  within  the  forseeable  future  throughout  all  or  a  significant  portion  of  its  range. 
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Thermal  cover:   Cover  used  by  animals  to  lessen  the  effects  of  weather. 

Third-party  contractor:  An  independent  firm  contracted  by  a  government  agency  to  perform  work  related 
to  a  proposed  action  of  another  organization;  due  to  the  financial  and  contractual  arrangements 
governing  such  relationships,  the  third-party  contractor  has  no  financial  or  other  interest  in  the  decision 
to  be  reached  on  the  project. 

TOC:  Total  Organic  Carbon. 

Tons  per  year:   (TPY) 

Topography:  A  configuration  of  a  surface  including  its  relief,  elevation,  and  the  portion  of  its  natural  and 
human-created  features. 

Toxics:   Poisonous  substances. 

Toxic  Substances  Control  Act:  (TSCA) 

Toxicity  Characteristic  Leaching  Procedure:  (TCLP) 

Toxicity  Tests:  Refers  to  predescribed  laboratory  analysis  generally  used  to  determine  the  degree  of  danger 
posed  by  a  substance  to  animal  or  plant  life. 

tpd:   Tons  per  day. 

Transect:  A  sample  area  in  the  form  of  a  long  narrow  continuous  strip  that  is  used  for  the  tabulation  of 
data. 

Transmissivity:  The  rate  at  which  water  of  a  prevailing  density  and  viscosity  is  transmitted  through  a  unit 
width  of  an  aquifer  or  confining  bed  under  a  unit  hydraulic  gradient. 

Tributary:  A  stream  flowing  into  a  larger  stream  or  other  body  of  water. 

Trilinear  Diagram:  Or  Piper  Diagram  is  a  method  of  presenting  and  comparing  the  major  ionic  species  as 
found  in  water-chemistry  analysis  results. 

TSP:  Total  Suspended  Particlulates.  Any  finely  divided  material  (solid  or  liquid)  that  is  airborne  with  an 
aerodynamic  diameter  smaller  than  a  few  hundred  micrometers. 

TSS:   Total  Suspended  Sediment,  as  it  applies  to  sediments  in  streams. 

Turbidity:  Reduced  water  clarity  resulting  from  the  presence  of  suspended  matter. 

U 

Unavoidable  Adverse  Impacts:  Those  adverse  impacts  which  result  from  an  activity(s),  which  cannot  be 
reasonably  prevented  or  avoided  and  which  remain  as  residual  impacts  following  application  of  all 
reasonable  control,  reclamation,  and  monitoring  measures. 
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Unavoidable  effects:  Many  effects  which  could  occur  from  the  Project  can  be  eliminated  or  minimized  by 
management  requirements  and  constraints  and  mitigation  measures.  Effects  that  cannot  be  eliminated 
are  identified  as  unavoidable. 

Unconfined  Aquifer:  A  water-bearing  zone  bound  only  below  by  impermeable  layers  and  subject  to  the 
effects  of  atmospheric  pressure. 

USDA:  United  States  Department  of  Agriculture. 

United  States  Forest  Service:   (USFS) 

USFWS:   United  States  Fish  and  Wildlife  Service  -  United  States  Department  of  Interior. 

USGS:  United  States  Geological  Survey-United  States  Department  of  Interior. 

Underflow:  Movement  of  water  through  subsurface  material. 

Understory:   A  foliage  layer  lying  beneath  and  shaded  by  the  main  canopy  of  a  forest. 

Upgradient:  In  relation  to  any  fixed  point  with  regard  to  the  direction  of  drainage  or  flow,  upgradient  is 
at  a  higher  point  of  elevation  than  the  chosen  observation  point  and  thus  upward  in  relation  to  the 
direction  of  flow 

USDI  Bureau  of  Land  Management 

V 

Variety  Class:  A  rating  system  that  classifies  the  landscape  into  different  degrees  of  variety.  This  determines 
those  landscapes  which  are  most  important  and  those  which  are  of  lesser  value  from  the  standpoint  of 
scenic  quality. 

Vesicular:  Characterized  by  or  containing  small  cavities  formed  by  the  expansion  of  a  bubble  of  gas  or 
steam  during  the  solidification  of  a  rock 

Viable  population:  A  population  which  has  adequate  numbers  and  dispersion  of  reproductive  individuals 
to  ensure  the  continued  existence  of  the  species  population  on  the  planning  area.  (Okanogan  National 
Forest)  (FSM  1905). 

Visual  absorption  capability:  The  physical  capacity  of  a  landscape  to  support  proposed  development  and 
still  maintain  its  inherent  visual  character. 

Visual  management  system:  The  system  devised  by  the  Forest  Service  in  the  early  1970's  to  incorporate 
visual  values  into  their  forest  management  system.  It  involves  classifying  landscapes,  determining  visual 
objectives,  understanding  how  much  change  a  landscape  can  absorb,  and  mitigating  impacts  so  that  visual 
quality  objectives  are  met. 

Visual  Quality  Objective  (VQO):  Degree  of  acceptable  alteration  of  the  natural  landscape.  These  include 
preservation,  retention,  partial  retention,  modification,  maximum  modification,  and  enhancement.  Used 
by  the  Forest  Service  in  classifying  scenic  resources  of  an  area. 
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visual  sensitivity  levels:  A  three-level  rating  system  used  to  delineate  areas  receiving  different  amounts  of 
exposure  (present  or  potential)  to  user  groups  with  differing  attitudes  towards  changes  in  scenic  quality. 
When  combined  with  distance  zones  and  Variety  Class,  make  up  Visual  Quality  Objectives. 

VLDPE:  Very  Low  Density  Polyethylene  -  a  low  density  man-made  material  used  for  liners.  This  material 
deforms  with  a  low  probability  of  puncturing  or  splitting.  Seams  are  heat  welded  instead  of  glued,  thus 
preventing  rupture. 

W 

WAD:  Weak  Acid  Dissociable  -  refers  to  a  testing  procedure  to  measure  the  amount  of  cyanide  that  can  be 
chemically  liberated  using  a  prescribed  mixture  of  diluted  acids. 

Waste  rock:  Waste  rock  is  the  non-ore  rock  that  is  removed  to  access  the  ore  zone.  It  contains  no  gold  or 
gold  below  the  economic  cutoff  level,  and  must  be  removed  to  gain  access  to  the  ore  zone. 

Water  balance:  A  measure  of  continuity  of  water  flow  in  a  fixed  or  open  system. 

Waterfowl:   An  aquatic  bird 

Watershed:   The  entire  land  area  that  contributes  water  to  a  particular  drainage  system  or  stream. 

Water  quality:  The  interaction  between  various  parameters  that  determines  the  usability  or  non-usability 
of  water  for  on-site  and  downstream  uses.  Major  parameters  that  affect  water  quality  include: 
temperature,  turbidity,  suspended  sediment,  conductivity,  dissolved  oxygen,  pH,  specific  ions,  discharge 
and  fecal  coliform. 

Weathering:  The  process  whereby  larger  particles  of  soils  and  rock  are  reduced  to  finer  particles  by  wind, 
water,  temperature  changes,  and  plant  and  bacteria  action. 

Weir:  A  device  (as  a  notch  in  a  dam)  for  determining  the  quantity  of  water  flowing  over  it  from 
measurements  of  the  depth  of  water  over  the  crest  or  sill,  and  known  dimensions  of  the  device. 

Wetlands:  Those  areas  that  are  inundated  or  saturated  by  surface  or  ground  water  at  a  frequency  and 
duration  sufficient  to  support,  and  that  under  normal  circumstances,  do  support  a  prevalence  of 
vegetation  typically  adapted  for  life  in  saturated  soil  conditions.  Wetlands  generally  include  swamps, 
marshes,  bogs,  etc.  (See  jurisdictional  wetlands). 

Wilderness:  Land  designated  by  Congress  as  a  component  of  the  National  Wilderness  Preservation  System. 

Wilderness  Study  Area:   (WSA) 

Wind  rose:   A  diagram  showing  the  relative  frequency  of  winds  blowing  from  different  directions. 

XYZ 

Zadra  Process:  A  gold  recovery  process  involving  an  initial  acid  wash  to  remove  impurities,  stripping  with 
cyanide  under  controlled  temperature  and  pressure,  and  electrolytic  plating  to  steel  wool  using  the  cyanide 
solution  as  the  electrolyte. 
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10-year  recurrence  interval  flood:  A  flood  that  occurs  on  the  average  once  every  10  years. 

10-year,  24-hour  event:  The  precipitation  that  is  predicted  to  occur  during  a  24-hour  period  with  a  10-year 
recurrence  interval. 

25-year,  24-hour  event:  The  precipitation  that  is  predicted  to  occur  during  a  24  hour  period  with  a  25-  year 
recurrence  interval. 

404  Permit:  Section  404  of  the  Clean  Water  Act  specifies  that  anyone  wishing  to  place  dredged  or  fill 
materials  into  the  waters  of  the  United  States  and  adjacent  jurisdictional  wetlands  shall  apply  to  the  U.S. 
Army  Corps,  of  Engineers  for  approval.  A  permit  issued  by  the  Army  Corps  of  Engineers  for  these 
activities  is  known  as  a  404  permit. 
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KEY  FOR  MULE  CANYON  UNITS 

Rock  Unit 

Rock  Description 

BRX 

Breccia 

CB 

Capping  Basalt 

COMP 

Composite  Sample 

CPU 

Coarsely  Porphyritic  Unit 

CPU/BX 

Coarsely  Porphyritic  Unit/Breccia 

CPU/INT 

Coarsely  Porphyritic  Unit  Interior 

CPU/TOP 

Coarsely  Porphyritic  Unit  top 

DBD 

Dog  Ball  Dacite 

DK 

Dikes 

DK/BX 

Dike  Breccia 

DK/MASB 

Dike  Massive  Basalt 

DK1 

Dikes 

FBB 

Flow  Banded  Basalt 

FBBATOP 

Flow  Banded  Basalt  Top 

FF/INT 

Felted  Feldspar  Interior 

FF/TOP 

Felted  Feldspar  Top 

FT 

Fow  Tongues 

FTNF 

Flow  Top  Normal  Flow 

FTWP 

Flow  Top  Welded  Pyroclastic 

GPU 

Glassy  Polagonized  Unit 

HH 

Shear  Banded  Normal  Flows  (Horse  Heaven) 

HH/INT 

Shear  Banded  Normal  Flows  Interior  (Horse  Heaven) 

HH/TOP 

Shear  Bandend  Normal  Flows  Top  (Horse  Heaven) 

LGPU 

Lower  Glassy  Palagonized  Unit 

LLAT 

Lower  Lapilli-Ash  Tuff 

M/VESB 

Massive/Vesicular  Basalt 

MASB 

Massive  Basalt 

ML  AT 

Middle  Lapilli-Ash  Tuff 

NF 

Normal  Flow 

NF1 

Normal  Flows 

NF1/INT 

Normal  Flows  Interior 

NF1/TOP 

Normal  Flow  Top 

NF2/INT 

Normal  Flows  Interior 

NF2/TOP 

Normal  Flows  Top 

PNF 

Porphyritic  Normal  Flow 

PNF/INT 

Phenocryst  Normal  Flows  Interior 

PNF/TOP 

Phenocryst  Normal  Flows  Top 

RPD 

Roddy  Platey  Dacite 

SBNF 

Shear  Banded  Normal  Flow 

UGPU 

Upper  Glassy  Patagonized  Unit 

ULAT 

Upper  Lapilli-Ash  Tuff 

V/MASB 

Vessicular/Massive  Basalt 

VESB 

Vesicular  Basalt 

WP1 

Welded  Pyroclastic  Flows 

WP2 

Welded  Pyroclastics 

WP2/INT 

Welded  Pyroclastics  Interior 

WP2/TOP 

Welded  Pyroclastics  Top 

WP3 

Welded  Pyroclastics 

WP3/INT 

Welded  Pyroclastics  Interior 

WPF 

Welded  Pyroclastic  Flow 

WPL2 

Welded  Pyroclastic  Fall 
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Test  Procedures 

1 .0    Introduction 

A  brief  description  of  the  geochemical  test  procedures  used  for  the  Mule  Canyon 
Project  are  presented  in  this  appendix  to  provide  the  reader  with  some  understanding 
of  how  data  on  the  geochemical  behavior  of  mine  materials  was  collected. 

2.0      Total  Metal  Analysis 

Total  metals  analysis  was  performed  as  a  means  of  screening  for  constituents  which 
could  potentially  become  dissolved  in  mine  leachates  or  residual  liquids.  To  perform 
total  metal  analysis,  rock  material  was  digested  and  sample  digestates  analyzed  for 
17  trace  elements. 

3.0       NMWM  Procedure 

The  Nevada  Meteoric  Water  Mobility  (NMWM)  Procedure  was  developed  by  the  State 
of  Nevada  to  simulate  the  effects  of  short-term  leaching  of  materials  by  precipitation. 
The  procedure  requires  that  a  crushed  sample  be  leached  for  24  hours  using  a 
synthetic  precipitation  solution  prepared  with  an  inorganic  acid.  Leachates  from  the 
NMWM  Procedure  are  analyzed  for  the  Nevada  Profile  II  parameter  list  (NDEP,  1990). 

4.0      TCLP 

The  Toxicity  Characteristic  Leaching  Procedure  or  TCLP  (EPA  Method  1311)  is  similar 
to  the  NMWM  Procedure  but  was  developed  specifically  to  evaluate  waste  toxicity 
and  determine  if  materials  classify  as  hazardous  wastes.  Unlike  the  NMWM 
Procedure,  the  TCLP  requires  that  samples  be  leached  using  a  synthetic  solution 
prepared  with  an  organic  acid,  rather  than  an  inorganic  acid.  Because  an  organic  acid 
is  used,  results  from  the  TCLP  may  be  less  representative  of  field  mining  conditions 
than  results  from  the  NMWM  Procedure.  Leachates  from  the  TCLP  were  analyzed  for 
8  trace  metals  regulated  under  the  Resource  Conservation  and  Recovery  Act  (RCRA). 

5.0      ABA 

To  evaluate  the  potential  of  mine  materials  at  the  Mule  Canyon  Project  to  generate 
acid,  ABA  or  static  tests  were  performed  on  the  geochemical  samples.  ABA  tests 
relate  the  acid  neutralization  potential  (ANP)  of  a  material  with  its  acid  generation 
potential  (AGP).  Both  potentials  are  expressed  as  an  equivalent  weight  of  calcium 
carbonate  so  that  a  direct  comparison  can  be  made  between  values. 

ANP  was  determined  based  on  the  method  of  Sobek  and  others  (1978).  This 
procedure  measures  by  chemical  titration  the  amount  of  acid  that  can  be  neutralized 
by  reaction  with  minerals  in  the  material.   AGP  was  determined  based  on  analysis  of 


sulfur  content.  Sulfur  content  was  converted  to  an  equivalent  weight  of  calcium 
carbonate  by  assuming  that  31 .25  tons  of  calcium  carbonate  are  required  to  neutralize 
1000  tons  of  material  that  contains  1%  sulfur  by  weight  (Sobek  and  others,  1978). 
The  conversion  is  based  on  ideal  chemical  reactions  and  assumes  that  the  sulfur  in  the 
material  is  completely  converted  to  acid. 

6.0       HCTs 

Humidity  cell  tests  simulate  natural  weathering  conditions  and  were  used  to  estimate 
the  rate  of  acid  generation  and  the  long-term  quality  of  mine  leachates  at  the  Mule 
Canyon  Project.  The  procedure  was  originally  designed  to  enhance  the  rate  of  sulfide 
oxidation  in  coal  mine  wastes  and  measure  the  subsequent  generation  and 
neutralization  of  acid  (Sobek  and  others,  1978). 

The  HCT  procedure  uses  a  specially  designed  weathering  or  humidity  cell  that  controls 
air,  temperature,  and  moisture  conditions.  For  this  project,  crushed  sample  was 
placed  in  the  bed  of  a  cell  and  moistened  with  deionized  water.  The  cell  was  then 
sealed  and  the  sample  exposed  to  a  continuous  stream  of  dry  air  for  3  days  followed 
by  a  stream  of  moist  air  for  the  next  3  days.  On  the  seventh  day,  the  sample  was 
rinsed  with  deionized  water  and  the  rinsate  collected,  filtered,  and  analyzed  for  various 
chemical  parameters.   The  seven  day  test  cycle  was  then  repeated. 

All  HCTs  for  the  Mule  Canyon  Project  were  performed  for  a  total  of  at  least  20  weeks. 

7.0      Column  Tests 

Column  tests  were  performed  by  SMI  on  selected  samples  to  estimate  the  quality  of 
leachates  flushed  from  the  walls  and  base  of  the  open  pits  and  ultimately,  to  predict 
pit  water  quality  after  mining.  To  conduct  these  tests,  crushed  rock  material  was 
packed  into  columns  and  inoculated  with  bacteria.  Pre-moistened  air  was  then 
bubbled  through  the  columns  for  20  weeks  to  enhance  the  rate  of  sample  oxidation. 
At  the  completion  of  the  oxidation  period,  the  columns  were  rinsed  with  ground  water 
from  a  site  monitoring  well  (MCR-289)  and  the  rinsate  collected,  filtered,  and 
analyzed.  Flushing  of  the  columns  generally  continued  until  parameter  stabilization 
was  observed.  The  initial  pore  volume  that  passed  through  the  columns  was 
submitted  for  laboratory  analysis.  For  the  waste  rock  samples  tested,  a  later  pore 
volume  was  also  analyzed. 
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Appendix  A-3b  —  MWM  Procedure  Results 
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Appendix  A-3e  —  ABA  Data  For  Humidity  Cell 
And  Column  Test  Samples 
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Appendix  A-3f  —  Kinetic  Test  Data 


CO  T3 

to  a> 


.2 


3 

a  w 


I  ?  £    CO 

a)  "  > 


^0- 

"  z 
z 


18 

TO 

o 


00O)CO^t-<D^I^CN^.  00_^^l^^<NCN_^(NI^.   ..^^^oQTl-CDCDto^- 


3   .£ 

CO    o 


<< 


co 

O)  CO 

EO 


CO 

<  o  E  o 

CO 


1-21 


0O  °> 

<w  £ 

E   H,E^ 


,9  w 


<8 


°>X    3 


0)    £;CN 


_    CO  — 

0>    CD    CO  ^1 
Q    C  ^ 


i>  t  a, 


2 

a> 
u. 
•a 
O 

a)  r- 
CQ  ►- 


<C0 

-°  .£ 

CO  2 


Z  2 

2         CO  CO 


"D    Q) 
O  CO 

CO  CO 


3   3 


a>  .o 
LL  CO 


CO  S  LL 


U)S(SNOt- 


Ot-OOOCMt-OO 


OOCNCNCNt-OOOOt-t-i-OO 


ooomcD'^-T-'^ri^O'^r'^- 


TfrOrOJOSt 


COT_CD'«-lf)T-OT-CNOOO 

OO'oCDCN^oicOTrCN 

i-rocococNrocNT-T- 


-j     -  o  » <  o  » 1  "i 
^co0"0ir>"0 


•:  o  o  o  o 


fjOO".  oooooo 
dddrdd°dddd6dJ:ddcid°dSEci 


snioi-o)  ©s 


k^OC0O°.  OOOT-T-r-T-°!0(NOO*-OOOOT-C*>0000.  OOOCO 

o 


m^o$^°5cN^CNO,^?ro£. 

CN  (V,  •     f-    t-      I  t- 


S  o  o  is. 


cocfiOcocor^TrHcN^SSXT-^TrcNSS^^^^S^S^^^^Ln^ 

CO00CNU^CNr^T-^COT-^"^r-^(N(T)(£,^-CN'<-'r-CNCN,T-<DT-CNT-r010^ 


££  £&§  ^CN^LOCN^^g 


CDO>mNO)T-(N1- 
CO-q-^i-COCNT-CO 


CO   CN  O   -,  m 

^  »-  '"  s  s 

00   CN 


n^-00CMC0C00000ST-(«)T-CnifintDN0)OC0N00^-in(DO)(D'T00C)r-M 

ri(DSSS'(bs'S(D0dSSCOSSNSSflOSNS<ciSNV'SNSSSS 


£o^i>i>^:>i>:>!.:>i>i>o  £  £££:>  =>=>£=>;>  :>£  I,  =>££=>=> 


cocoSso^oz 


Q. 


Z)  3 


o  £       i       z" 

2DZDDDOQ.J$Z5U-lLL$ 


>  Q-  £  *  X 
^  $  O  £  Q  X 


O  IT)  in  r-  O  O 

—  o  o)  r--  ^-^t-  m  tt  — . 

ontNfMOcoN'tir) 

incncflMnoi-foo 

T^C^CN^CNh-rOCN  ^  T 


in  o  cn  in 


i-SOOO 


CN 


n-  cn  cn  co 


CNCNTj-CNCnmcOCNCOCNCNCOr^CNCDT^CNCNCNCOCNCNCOCNTj-'r- 

66666666666666066666600066066666 


E 
5 

X 

E 
o 

IQ 

to 
p 

f 

.0 
CO 

3 

ll 

s  1 

II       4) 

P  £ 

s  S 
1  5 


1   £    u  -2 

s  9  *  * 

fill 

till 

3  5  e  ■ 


SJ 


COLUMN  TEST  RESULTS  FOR  ORE  SAMPLES,  MULE  CANYON  PROJECT 


Column  1     MC-290  (365-370) 
Rock  Type:  CPU 


Total  Sulfur  NNP:  186.3 
Total  Sulfur  ANP/AGP:  3.53 


Pyritic  NNP:  210.9 
Pyritic  ANP/AGP:  5.30 


Std. 


PV-1 


PV-2        PV-3       PV-4      PV-5      PV-6       PV-7       PV-8      PV-9    PV-10 


Pore  Volume  (ml) 
Conductivity  (mS/cm) 
TDS  (mg/L) 
pH  (s.u.) 

Sulfate  (in-house)  (mg/l) 
temp  (c) 
Fe(T)  (in-house) 
Sulfate  (lab)  (mg/l) 
Fluoride  (mg/l) 
Aluminum  (mg/l) 
Antimony  (mg/l) 
Arsenic  (mg/l) 
Barium  (mg/l) 
Cadmium  (mg/l) 
Copper  (mg/l) 
Iron  (mg/l) 
Lead  (mg/l) 
Magnesium  (mg/l) 
Manganese  (mg/l) 
Mercury  (mg/l) 
Selenium  (mg/l) 
Silver  (mg/l) 
Thallium  (mg/l) 
Zinc  (mg/l) 


1320 
6.12 


2.68 


1.44 


1.04   0.952  0.852  0.841   0.855  0.809 


(500)     3978   |  1742  |  936  ]  676  |  619  |  554  [  547  |  5~56~ 
(6.5-8.5) 
(250) 

(0.3) 

(250) 

(4) 


(0.006) 
(0.05) 
(1.0) 

(0.005) 
(1.0) 
(0.3) 

(0.015) 

(0.05) 
(0.002) 
(0.01) 
(0.05) 
(0.002) 
(5.0) 


6.96 

7.17 

3000 

1500    | 

24.9 
<0.1 

25.2 
<0.1 

2470 

0.9 
<0.05 

0.022 

0.081 

0.02 
<0.005 
<0.01 
<0.02 
<0.02 
62 

I       019       I 
0.0006 

I       016       I 
<0.01 

<0.01 
<0.01 


526 


7.93 

8.09 

8.12 

7.86 

8.39 

8.45 

8.52 

300 

220 

160 

160 

140 

170 

160 

24.8 

26.3 

27 

23.3 

24.2 

27.2 

25.2 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Column  3     MC-226  (580-585) 
Rock  Type:  CPU/BX 


Total  Sulfur  NNP:  -85.9 
Total  Sulfur  ANP/AGP:  0.28 


Pyritic  NNP:  -90.9 
Pyritic  ANP/AGP:  0.27 


Std. 


PV-1 


PV-2        PV-3       PV-4      PV-5      PV-6      PV-7      PV-8      PV-9    PV-10 


Pore  Volume  (ml) 

1520 

Conductivity  (mS/cm) 

(500) 
(6.5-8.5) 

4.86 

4.31 

4.32 

3.98 

1.71 

1.12 

1.03 

0.826 

TDS  (mg/L) 

3159 

2802 

2808 

|  2587 

1112 

728 

670 

537     | 

pH  (s.u.) 

6.87 

7.03 

6.78 

6.92 

6.94 

6.67 

7.16 

7.19 

Sulfate  (in-house)  (mg/l) 

(250) 

2000 

2200 

1800 

|   1600 

800 

240 

170 

230 

temp  (c) 

25.7 

25.2 

24.3 

26 

24.3 

27.1 

26 

24.9 

Fe(T)  (in-house) 

(0.3) 
(250) 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

Sulfate  (lab)  (mg/l) 

2511 

Fluoride  (mg/l) 

(4) 

0.6 

Aluminum  (mg/l) 

(0.006) 

<0.05 

Antimony  (mg/l) 

0.037      | 

Arsenic  (mg/l) 

(0.05) 

0.023 

Barium  (mg/l) 

(1.0) 

0.04 

Cadmium  (mg/l) 

(0.005) 

<0.005 

Copper  (mg/l) 

(1.0) 

<0.01 

Iron  (mg/l) 

(0.3) 

<0.02 

Lead  (mg/l) 

(0.015) 
(0.05) 

<0.02 

Manganese  (mg/l) 

3.61       | 

Magnesium  (mg/l) 

217 

Mercury  (mg/l) 

(0.002) 

<0.0002 

Selenium  (mg/l) 

(0.01) 
(0.05) 

0.62 

Silver  (mg/l) 

<0.01 

Thallium  (mg/l) 

(0.002) 

<0.002 

Zinc  (mg/l) 

(5.0) 

<0.01 

Source:  SMI  and  Baker  (1995a) 

Notes:  "  <  "  Indicates  result  is  below  laboratory  detection  limit. 

^  Indicates  result  exceeds  Nevada  Water  Quality  Standards. 
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COLUMN  TEST  RESULTS  FOR  ORE  SAMPLES,  MULE  CANYON  PROJECT 


Column  2    MC-140(375-380) 
MC-187(375-380) 
Rock  Type:  BRX 


Total  Sulfur  NNP:  -209.5 

Total  Sulfur  ANP/AGP:  0.002 


Pyritic  NNP:  -208.5 

Pyritic  ANP/AGP:  0.002 


Std. 


PV-1  PV-2        PV-3       PV-4      PV-5      PV-6      PV-7      PV-8      PV-9     PV-10 


Pore  Volume  (ml) 

Conductivity  (mS/cm) 

TDS  (mg/L) 

(500) 

pH  (s.u.) 

(6.5-8.5) 

Sulfate  (in-house)  (mg/l) 

(250) 

temp  (c) 

Fe(T)  (in-house) 

(0.3) 

Sulfate  (lab)  (mg/l) 

(250) 

Fluoride  (mg/l) 

(4) 

Aluminum  (mg/l) 

Antimony  (mg/l) 

(0.006) 

Arsenic  (mg/l) 

(0.05) 

Barium  (mg/l) 

(1.0) 

Cadmium  (mg/l) 

(0.005) 

Copper  (mg/l) 

(1.0) 

Iron  (mg/l) 

(0.3) 

Lead  (mg/l) 

(0.015) 

Magnesium  (mg/l) 

Manganese  (mg/l) 

(0.05) 

Mercury  (mg/l) 

(0.002) 

Selenium  (mg/l) 

(0.01) 

Silver  (mg/l) 

(0.05) 

Thallium  (mg/l) 

(0.002) 

Zinc  (mg/l) 

(5.0) 

1620 
39.2 


13.38       10.41       7.95        6.6 


25480 

8697 

6767 

5168 

4290 

1.58 

1.86 

1.72 

2.11 

2.31 

32000 

6500 

5000 

2500 

2700 

25.6 

25.9 

23.9 

26.8 

23.5 

>5000 

>5000 

>5000 

600 

500 

39884 

0.4 


1120 


0.46 


1020 


<0.2 


0.7 


16.2 


12900 


<0.4 

62 

I       456       I 

<0.0002 

I        4.9        | 

<0.2 

<0.002 

I       131        I 


Column  4     CMU-31 8  (434-476) 
Rock  Type:  CPU/BX 


Total  Sulfur  NNP:  -107.1 
Total  Sulfur  ANP/AGP:  0.24 


Pyritic  NNP:  -78.1 
Pyritic  ANP/AGP:  0.30 


Std. 


PV-1 


PV-2        PV-3       PV-4      PV-5      PV-6      PV-7      PV-8      PV-9    PV-10 


Pore  Volume  (ml) 

Conductivity  (mS/cm) 

TDS  (mg/L) 

pH  (s.u.) 

Sulfate  (in-house)  (mg/l) 

temp  (c) 

Fe(T) 

Sulfate  (lab)  (mg/l) 

Fluoride  (mg/l) 

Aluminum  (mg/l) 

Antimony  (mg/l) 

Arsenic  (mg/l) 

Barium  (mg/l) 

Cadmium  (mg/l) 

Copper  (mg/l) 

Iron  (mg/l) 

Lead  (mg/l) 

Manganese  (mg/l) 

Magnesium  (mg/l) 

Mercury  (mg/l) 

Selenium  (mg/l) 

Silver  (mg/l) 

Thallium  (mg/l) 

Zinc  (mg/l) 


1120 
7.06 


5.43 


3.86 


2.78 


1.7 


1.07       0.92 


(500)  4589      I    3530    [    2509    |   1807   |   1105   | 

(6.5-8.5)         6.59  7.25         7.29        7.38        7.4 

(250)  3200      I    2000    |    1400    |   1000   |    750    [ 


|    598    | 


(0.3) 

(250) 

(4) 

(0.006) 
(0.05) 
(1.0) 

(0.005) 
(1.0) 
(0.3) 

(0.015) 

(0.05) 
(0.002) 

(0.01) 

(0.05) 
(0.002) 

(5.0) 


23.3 

<0.1 

3087 

0.6 

<0.05 

|     0.163      | 

0.016 

0.03 

<0.005 

<0.01 

<0.02 

<0.02 

I       3.87       | 

184 

0.0002 

0.26 

<0.01 

<0.002 

<0.01 


25.1 
<0.1 


24.2 
<0.1 


23.3 
<0.1 


26.5 
<0.1 


7.78  7.53 

400  250 

25.2  25.3 

<0.1  <0.1 


Source:  SMI  and  Baker  (1995a) 

Notes:  "  <  "  Indicates  result  is  below  laboratory  detection  limit. 

—  Indicates  result  exceeds  Nevada  Water  Quality  Standards. 
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COLUMN  TEST  RESULTS  FOR  ORE  SAMPLES,  MULE  CANYON  PROJECT 


Column  5     MC-311  (590-595) 
Rock  Type:  NF 

Total  Sulfur  NNP:  76 
Total  Sulfur  ANP/AGP:  1.59 

Pyritic  NNP:  91 
Pyritic  ANP/AGP:  1.81 

Std. 

PV-1 

PV-2 

PV-3 

PV-* 

PV-5 

PV-6       PV-7      PV-8      PV-9    PV-10 

Pore  Volume  (ml) 
Conductivity  (mS/cm) 
TDS  (mg/L) 

(500) 

(6.5-8.5) 

(250) 

(0.3) 

(250) 

(4) 

(0.006) 
(0.05) 
(1.0) 

(0.005) 
(1.0) 
(0.3) 

(0.015) 

(0.05) 
(0.002) 
(0.01) 
(0.05) 
(0.002) 
(5.0) 

1340 
9.57 
6221 

8.18 
|    5317 

3.82 

2483 

1.58 
1027 

0.936 
|    608 

0.814 

I    529    | 

pH(s.u.) 

6.66 

7.68 

7.7 

7.11 

7.9 

|    250 

20.8 

<0.1 

7.87 

Sulfate  (in-house)  (mg/l) 

temp  (c) 

Fe(T)  (in-house) 

|      4500 
23.5 
<0.1 

|    4400 
25.6 
<0.1 

I 

I 

I 
I 

|    1800    | 

24 

<0.1 

600 
24.5 
<0.1 

250 
26.6 
<0.1 

Sulfate  (lab)  (mg/l) 
Fluoride  (mg/l) 
Aluminum  (mg/l) 

|      3910 
0.6 
<0.05 

Antimony  (mg/l) 

|      0.024 

Arsenic  (mg/l) 
Barium  (mg/l) 
Cadmium  (mg/l) 
Copper  (mg/l) 
Iron  (mg/l) 
Lead  (mg/l) 

0.08 
0.04 
<0.005 
<0.01 
<0.02 
<0.02 

Manganese  (mg/l) 

1.06 

Magnesium  (mg/l) 
Mercury  (mg/l) 

174 
0.0015 

Selenium  (mg/l) 

|       0.26 

Silver  (mg/l) 
Thallium  (mg/l) 
Zinc  (mg/l) 

0.01 
<002 
<01 

Column  6     MC-054  (353-358) 
Rock  Type:  DK/BX 

Total  Sulfur  NNP:  -220.2 
Total  Sulfur  ANP/AGP:  0.11 

Pyritic  NNP:  -226.2 
Pyritic  ANP/AGP:  0.11 

Std. 

PV-1 

PV-2 

PV-3 

PV-4 

PV-5 

PV-6      PV-7      PV-8      PV-9    PV-10 

Pore  Volume  (ml) 
Conductivity  (mS/cm) 

(500) 

(6.5-8.5) 

(250) 

(.03) 

(250) 

(4) 

(0.006) 
(0.05) 
(1.0) 

(0.005) 
(1.0) 
(0.3) 

(0.015) 

(0.05) 
(0.002) 
(0.01) 
(0.05) 
(0.002) 
(5.0) 

1540 
7.97 

7.15 

4.58 

3.87 

3.9 

3.97        3.47       3.37 

TDS  (mg/L) 

5181 

|    4648 

|    2977    | 

2516 

|   2535 

|  2581    |   2256   |   2191    | 

pH  (s.u.) 

6.49 

6.87 

6.82 

7.07 

6.71 

6.85       7.07       7.25 

Sulfate  (in-house)  (mg/l) 

4500 

|     3500 

|    3000    | 

2300 

|   2500 

|  2300   |   2200   |   2000   | 

temp  (c) 
Fe(T) 

24 
<0.1 

25 
<0.1 
I 

I 

I 

I 
I 

24.9 
<0.1 

24.6 
<0.1 

26 

<0.1 

26.2         26         23.1 
<0.1        <0.1        <0.1 

Sulfate  (lab)  (mg/l) 
Fluoride  (mg/l) 
Aluminum  (mg/l) 

4404 

0.4 

<0.05 

Antimony  (mg/l) 

|      0.011 

Arsenic  (mg/l) 
Barium  (mg/l) 
Cadmium  (mg/l) 
Copper  (mg/l) 

0.006 
0.05 
0.009 
0.02 

Iron  (mg/l) 

0.31 

Lead  (mg/l) 
Magnesium  (mg/l) 

<0.02 
853 

Manganese  (mg/l) 

87.8 

Mercury  (mg/l) 

0.0005 

Selenium  (mg/l) 

I        2.7 

Silver  (mg/l) 
Thallium  (mg/l) 
Zinc  (mg/l) 

0.01 

<0.002 

0.41 

Source:  SMI  and  Baker  (1995a) 

Notes:  "  <  "  Indicates  result  is  below  laboratory  detection  limit. 

2]  Indicates  result  exceeds  Nevada  Water  Quality  Standards. 
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Appendix  B-2 

Baseline  Water  Quality  Data 
1994-1995  Quarterly  Sampling 
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APPENDIX  C 
VEGETATION  SPECIES  LIST 


AMENDED  PLANT  LIST 

for  the 

MULE  CANYON  PROJECT  AREA1 


SCIENTIFIC 
NAME 

COMMON 
NAME 

Achillea  lanulosa 

Yarrow 

Agoseris  sp. 

Agoseris 

Agropyron  smithii 

Western  Wheatgrass 

Agropyron  spicatum 

Bluebunch  Wheatgrass 

Agrostis  exarata 

Spike  Bentgrass 

Agrostis  stolonifera 

Redtop 

Alyssum  desertorum 

Desert  Alyssum 

Amelanchier  alnifolia 

Serviceberry 

Amelanchier  utahensis 

Utah  Serviceberry 

Antennaria  microphylla 

Rosy  Pussytoes 

Arabis  holboellli 

Rockcress 

Arenaria  fendleri 

Fendler  Sandwort 

Artemisia  arbuscula 

Low  Sagebrush 

Artemisia  spinescens 

Bud  Sage 

Artemisia  tridentata  ssp.  tridentata 

Basin  Big  Sagebrush 

Artemisia  tridentata  ssp.  vaseyana 

Mountain  Big  Sagebrush 

Artemisia  tridentata  ssp.  wyomingensis 

Wyoming  Big  Sagebrush 

Asclepias  sp. 

Milkweed 

Aster  frondosus 

Leafy  Aster 

Aster  occidentalis 

Western  Aster 

Astragalus  purshii 

Pursh's  Milkvetch 

Astragalus  spp. 

Milkvetch 

Atriplex  confertifolia 

Shadscale 

This  list  is  comprised  of  the  plant  list  compiled  by  WRD  (WRD  1992)  plus  additional  species  observed  during 
field  work  conducted  in  conjunction  with  this  report. 
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SCIENTIFIC 

NAME 

COMMON 

NAME 

Atrip  lex  torreyi 

Torrey  Saltbush 

Balsamorhiza  hookeri 

Hooker  Balsamroot 

Balsamorhiza  sagittata 

Arrowleaf  Balsamroot 

Bromus  tectorum 

Cheatgrass 

Buchloe  dactyloides 

Buffalo  Grass 

Calochortus  sp. 

Mariposa  Lily 

Capsella  bursa-pastoris 

Shepherd's  Purse 

Carex  aurea 

Golden  Sedge 

Castilleja  angustifolia 

Paintbrush 

Castilleja  exilis 

Annual  Castilleja 

Caulanthus  crassicaulis 

Spindlestem 

Chaenactis  douglasii 

Douglas  Dusty  Maiden 

Chrysothamnus  nauseosus 

Rubber  Rabbitbrush 

Chrysothamnus  parry i 

Parry  Rabbitbrush 

Chrysothamnus  viscidiflorus 

Douglas  Rabbitbrush 

Cirsium  spp. 

Thistle 

Crepis  acuminata 

Tapertip  Hawksbeard 

Cryptantha  barbigera 

Bearded  Cryptantha 

Cryptantha  sp. 

Cryptantha 

Deschampsia  elongata 

Slender  Hairgrass 

Distichlis  stricta 

Saltgrass 

Dodecatheon  sp. 

Shooting  Star 

Elymus  cinereus 

Basin  Wildrye 

Elymus  triticoides 

Creeping  Wildrye 

Epilobium  brachycarpum 

Autumn  Willowherb 

Epilobium  ciliatum 

Northern  Willowherb 

Equisetum  arvense 

Horsetail 

Erigeron  linearis 

Yellow  Daisy 

Erigeron  lonchophyllus 

Longleaf  Daisy 

Eriogonum  caespitosum 

Mat  Buckwheat 

An  Expanded  Vegetation  Baseline  Study  for  the  Mule  Canyon  Project 


.RESOURCE  CONCEPTS,  INC. 
Appendix  A  -  Page  2 


SCIENTIFIC 

NAME 

COMMON 

NAME 

Eriogonum  microthecum 

Slender  Buckwheat 

Eriogonum  nidularium 

Birdnest  Buckwheat 

Eriogonum  ovalifolium 

Cushion  Buckwheat 

Eriogonum  umbellatum 

Sulphur  Buckwheat 

Erodium  cicutarium 

Crane's  Bill 

Euphorbia  glyptosperma 

Ridge-seeded  Spurge 

Festuca  idahoensis 

Idaho  Fescue 

Gnaphalium  palustre 

Lowland  Cudweed 

Grayia  spinosa 

Spiny  Hopsage 

Gutierrezia  sarothrae 

Broom  Snakeweed 

Halogeton  glomeratus 

Halogeton 

Haplopappus  acaulis 

Stemless  Goldenweed 

Holodiscus  dumosus 

Ocean  Spray 

Hordeum  brachyantherum 

Meadow  Barley 

Hordeum  jubatum 

Foxtail  Barley 

Hydrophyllum  capitatum  var.  alpinum 

Woolen-breeches 

Hypericum  formosum 

St.  John's  Wort 

Iva  axillaris 

Poverty  Weed 

Juncus  arcticus 

Arctic  Rush 

Juncus  bufonius 

Toad  Rush 

Juncus  ensifolius 

Swordleaf  Rush 

Juncus  longistylis 

Longstyle  Rush 

Juncus  tenuis 

Poverty  Rush 

Juncus  torreyi 

Torrey  Rush 

Kochia  scoparia 

Summer  Cypress 

Lactuca  serriola 

Prickly  Lettuce 

Lepidium  perfoliatum 

Pepperweed 

Leptodactylon  pungens 

Prickly  Gilia 

Lewisia  rediviva 

Bitter  Root 

Linum  perenne 

Blue  Flax 
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SCIENTIFIC 

NAME 

COMMON 

NAME 

Lornatium  dissectum 

Giant  Lomatium 

Lupinus  sericeus 

Silky  Lupine 

Lupinus  sp. 

Lupine 

Machaeranthera  canescens 

Hoary  Aster 

Marrubium  vulgare 

Horehound 

Mentha  arvense 

Field  Mint 

Mentzelia  sp. 

Mentzelia 

Mimulus  guttatus 

Monkeyflower 

Monardella  odoratissima 

Monardella 

Monolepis  nutalliana 

Povertyweed 

Muhlenbergia  asperifolia 

Scratchgrass 

Nicotiana  attenuata 

Coyote  Tobacco 

Oenothera  sp. 

Evening  primrose 

Onosmodium  molle 

Marbleseed 

Opuntia  polyacantha 

Pricklypear 

Penstemon  sp. 

Beardtongue 

Phlox  hoodii 

Carpet  Phlox 

Phlox  s  tans  bury  i 

Long-leaf  Phlox 

Physaria  newberryi 

Newberry  Twinpod 

Plagiobothrys  salsus 

Plagiobothrys 

Poa  annua 

Annual  Bluegrass 

Poa  nevadensis 

Nevada  Bluegrass 

Poa  pratensis 

Kentucky  Bluegrass 

Poa  sandbergii 

Sandberg  Bluegrass 

Poa  scabrella 

Pine  Bluegrass 

Polypogon  interruptus 

Ditch  Polypogon 

Polypogon  monspeliensis 

Rabbitfoot  Grass 

Potentilla  anserina 

Silverweed 

Potentilla  norvegica 

Rough  Cinquefoil 

Prunus  andersonii 

Desert  Peach 
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SCIENTIFIC 

NAME 

COMMON 

NAME 

Puccinellia  distorts 

Weeping  Alkaligrass 

4» 

Ranunculus  cymbalaria 

Marsh  Buttercup 

Ribes  aureum 

Golden  Currant 

Ribes  inerme 

Whitestem  Gooseberry 

Rosa  woodsii 

Woods'  Rose 

Rumex  crispus 

Curly  Dock 

Salix  exigua 

Sandbar  Willow 

Salix  spp. 

Willow 

Salsola  kali 

Russion  Thistle 

Sarcobatus  vermiculatus 

Greasewood 

Scirpus  nevadensis 

Nevada  Bulrush 

Scirpus  sp. 

Rush 

Scutellaria  antirrhinoides 

Skullcap 

Senecio  sp. 

Groundsel 

Sidalcea  sp. 

Checker  Mallow 

Sisymbrium  altissimum 

Jim  Hill  Mustard 

Sitanion  hystrix 

Squirreltail 

Smilacina  sp. 

Solomon's  Seal 

Solidago  missouriensis 

Missouri  Goldenrod 

Spartina  gracilis 

Slender  Cordgrass 

Sphaeralcea  sp. 

Globemallow 

Sphenophilus  obtusata 

Wedgegrass 

Stephanomeria  spinosa 

Thorn  Wirelettuce 

Stipa  thurberiana 

Thurber  Needlegrass 

Suaeda  Sp. 

Annual  Seepweed 

Suaeda  moquinii 

Alkali  Seepweed 

Symphoricapos  longiflorus 

Fragrant  Snowberry 

Taraxacum  officinale 

Dandelion 

Tetradymia  glabrata 

Littleleaf  Horsebrush 

Tetradymia  spinosa 

Thorny  Horsebrush 
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SCIENTIFIC 

NAME 

COMMON 

NAME 

Tragopogon  dubius 

Salsify 

•it 

Typha  angustifolia 

Narrowleaf  Cattail 

Urtica  dioica 

Stinging  Nettle 

Veronica  peregrina 

American  Brooklime 

Woodsia  oregana 

Oregon  Woodsia 

Zigadenus  venenosus 

Death  Camas 
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APPENDIX  D 
SOCIOECONOMIC  EVALUATION  METHODOLOGY  AND  ASSUMPTIONS 


Kathol  &  Company  developed  an  economic  base  model  in  1985  to  estimate  the  socioeconomic 
impacts  of  proposed  mining  projects  on  the  communities  potentially  affected.  The  economic 
base  model  is  a  spreadsheet  model,  which  can  be  calibrated  with  up-to-date  variables,  to  project 
the  most  reasonable  workforce  and  household  characteristics.  These  characteristics  include: 
direct  and  indirect  employment  (based  on  employment  multipliers),  local  vs.  nonlocal  make-up 
of  the  workforce,  number  of  workers  per  household,  new  households,  marital  status,  family  size, 
school-age  children,  housing  distribution  and  preference,  and  commuting  patterns  for  the  given 
project. 

The  model  projects  indirect  employment,  given  the  estimated  number  of  direct  construction  and 
operations  workers  for  the  project.  Direct  employees  are  those  employees  directly  hired  or 
subcontracted  by  the  project  proponent.  Direct  employees  are  represented  by  the  estimated 
construction  workforce  necessary  to  build  the  project,  and  estimated  operations  workforce 
necessary  to  operate  the  project.  Direct  employment  is  supplied  by  the  project  proponent. 

An  employment  multiplier  is  utilized  to  estimate  indirect  employment  given  direct  employment. 
The  employment  multiplier  varies  depending  on  whether  the  project  is  located  in  a  rural  or 
urban  setting.  Generally  an  employment  multiplier  is  utilized  to  reflect  local  indirect 
employment  generated  by  the  project,  rather  than  a  regional  income  multiplier  which  can 
project  employment  generated  in  the  region  or  the  state  due  to  direct  economic  investment  in 
the  region  in  the  form  of  goods  and  services  purchased,  and  wages  and  taxes  paid.  In  the  past, 
employment  multipliers  or  variations  of  the  multipliers  generated  by  John  Dobra,  from  the 
Department  of  Economics,  University  of  Nevada-Reno  have  been  utilized  to  estimate  indirect 
employment. 

The  model  also  projects  the  local  and  nonlocal  composition  of  the  workforce.  Local  workers 
are  described  as  commuting  to  and  from  their  residences  on  a  daily  basis.  Nonlocal  workers 
relocate  to  the  local  region  from  another  area.  Depending  on  the  size  and  location  of  the 
project,  this  factor  can  significantly  affect  the  overall  social  and  economic  impact  on  a  given 
community.  It  is  assumed  that  a  worker  would  not  commute  farther  than  140  miles  per  day 
unless  conditions  were  warranted. 

The  location  of  the  project  affects  the  composition  of  the  construction  and  operations  workforce 
and  household  size.  If  a  project  is  located  in  an  area  with  adequate  housing,  amenities,  schools, 
and  community  infrastructure,  a  construction  worker  is  more  likely  to  bring  his/her  family. 
If  these  amenities  are  not  available,  the  construction  worker  is  more  likely  to  come  into  the  area 
on  a  weekly  basis,  possibly  double-up  with  another  worker  to  save  money  on  housing,  and 
commute  home  on  weekends  or  periodically,  depending  upon  how  far  the  construction  project 
is  from  home. 

An  operations  worker  is  less  likely  to  temporarily  locate  in  the  project  area  without  bringing 
his/her  family.  Most  operations  workers  make  excellent  salaries  and  are  able  to  afford  suitable 
housing,  if  available.  If  a  project  area  does  not  offer  desirable  living  conditions,  an  operations 
worker  may  choose  to  locate  farther  from  the  closest  community  to  the  project  site  in  order  to 
find  a  desirable  living  situation.  The  model  projects  the  distribution  of  direct  and  indirect 
households  throughout  the  study  area,  based  on  housing  availability,  housing  or  community 
preference,  commuting  distances,  and  community  amenities.  The  model  also  identifies  housing 


type  whether  it  be  worker  preference  or  availability.  All  of  these  factors  can  be  calibrated  into 
the  economic  base  model.  Professional  expertise,  monitoring  survey  results,  personal  interviews 
with  local  area  and  company  representative  all  contribute  to  the  accuracy  of  the  impact 
projections.  The  projections  are  dependent  on  data  collected  from  the  area  rather  than  regional 
or  national  standards. 

Population  is  projected  on  the  basis  of  the  total  number  of  direct  and  indirect  single  and  married 
employees.  Household  size  is  estimated  and  can  reflect  the  typical  size  of  mining  family  versus 
the  household  size  of  the  area  in  which  the  workers  are  locating.  The  number  of  school-aged 
children  can  be  estimated  using  information  obtained  from  interviews  with  community 
representatives  who  have  experienced  similar  socioeconomic  impacts,  if  appropriate,  or  by  using 
regional  or  national  statistics. 

West  Access  Alternative  -  Project  Assumptions 

For  the  Mule  Canyon  project,  skilled  workers  will  make  up  approximately  75  percent  of  both 
the  construction  and  operations  workforce;  unskilled  workers  will  represent  25  percent  of  the 
workforce.  Because  of  the  profusion  of  mining  activity  in  the  Carlin  Trend  area  and  other 
mining  districts  in  Elko  and  Eureka  counties,  the  availability  of  workers  is  somewhat  limited, 
particularly  for  skilled  workers  (Latin,  Goicoichea  1995).  Therefore,  the  majority  of  workers 
are  projected  to  come  from  outside  the  study  area.  The  impact  scenario  estimates  a  75  percent 
non-local  direct  workforce. 

Based  on  an  examination  of  labor  and  unemployment  figures  for  the  three  counties, 
conversations  with  the  Nevada  Employment  Security  Department  in  Elko,  and  an  assessment 
of  cumulative  projects  in  the  area,  it  is  estimated  that  25  percent  of  the  required  workforce 
would  come  from  the  local  labor  force  market.  In-migrant  labor  would  primarily  come  from 
other  areas  around  the  state  and  throughout  the  west,  particularly  Wyoming,  Colorado,  Utah, 
and  Montana  (Lattin  1995). 

Construction  Phase  Assumptions 

Indirect  employment  in  the  impact  tables  included  in  Chapter  3  is  calculated  using  a  multiplier 
of  1.2.  The  multiplier  was  adapted  from  the  1988  Economic  Impacts  of  Nevada's  Mineral 
Industry  study  and  consultation  with  John  Dobra.  The  multiplier  yields  0.2  indirect  jobs  per 
direct  construction  job  created.  The  multiplier  is  relatively  low,  due  to  the  limited  housing 
situation  in  the  area.  Seventy  percent  of  these  indirect  jobs  are  assumed  to  be  filled  by  local 
workers  or  second  persons  in  direct  employment  households.  Thirty  percent  are  filled  by  in- 
migrants  who  move  into  the  area  because  of  perceived  increased  economic  opportunities. 

Because  of  the  short-term  nature  of  construction  work  and  the  lack  of  housing  in  the  study  area, 
90  percent  of  the  nonlocal  direct  construction  workers  are  assumed  to  be  single  or  married 
without  families  present,  and  10  percent  married.  Of  the  married,  one  percent  are  in  households 
with  two  workers  at  the  mine.  For  the  indirect  workers,  40  percent  are  assumed  to  be  single 
or  married  without  families  present  and  60  percent  married.  Sixty  percent  of  the  married 
workers  are  assumed  to  be  in  2-worker  households. 

Single  persons  are  assumed  to  double  up  in  households  at  a  rate  of  1.5  per  household  due  to 
constricted  housing  conditions  in  the  area.  Married  households  are  estimated  to  have  3.4  persons 
per  household  (1.4  children  per  household).  Construction  workers  who  bring  families  to  the 
area  are  expected  to  have  smaller  families  since  housing  is  so  difficult  to  find  throughout  the 


study  area.  School-aged  children  are  estimated  at  1  per  family.  Sixty  percent  are  anticipated  to 
be  primary  students,  40  percent  secondary  students. 

Community  distributions  vary  for  each  alternative  and  were  calculated  based  on  community  size 
housing  availability,  services  and  amenities  offered,  and  distance  from  the  project  site. 
Households  were  distributed  as  follows  for  the  West  Access  Alternative  construction  phase:  40 
percent  in  Battle  Mountain,  25  percent  in  Elko,  33  percent  in  Carlin,  and  2  percent  in  other 
areas,  including  Crescent  Valley  and  Beowawe.  Carlin  has  a  relatively  high  percentage  of 
households  because  of  the  availability  of  single-worker  housing  at  the  Newmont  Man  Camp. 
Estimates  of  type  of  housing  the  construction  workforce  will  live  in  is  partially  based  on 
available  housing  types  in  each  location.  For  example,  Battle  Mountain  has  very  few  available 
rental  units.  However,  there  are  some  mobile  home  units,  RV  spaces,  and  motel  units  available 
for  monthly  rentals.  Therefore,  construction  workers  who  choose  to  live  in  Battle  Mountain 
are  assumed  to  rent  one  of  these  types  of  housing  units,  even  though  they  may  prefer  a  2- 
bedroom  apartment,  which  is  probably  not  available  in  Battle  Mountain.  Percentage  estimates 
of  housing  preferences  are  shown  on  the  Socioeconomics  Tables  which  are  located  in  Chapter  3. 

Operations  Phase  Assumptions 

Indirect  employment  in  these  tables  is  calculated  with  multiplier  of  1.74  which  yields  0.74  new 
indirect  jobs  per  direct  mining  job  created.  The  1.74  multiplier  came  from  the  1988  economic 
Impacts  of  Nevada's  Mineral  Industry  (Dobra  1988).  Seventy  percent  of  the  indirect  jobs  are 
assumed  to  be  filled  by  local  workers  or  second  persons  in  direct  employment  households. 
Thirty  percent  are  filled  by  in-migrants. 

Because  operations  workers  will  remain  in  the  area  for  the  life  of  the  mine,  which  is  projected 
to  be  between  8  to  12  years,  they  are  more  likely  to  bring  their  families  with  them.  For 
nonlocal  direct  workers,  20  percent  are  assumed  to  be  single  or  married  without  family  present, 
and  80  percent  married.  Forty  percent  of  the  married  households  would  have  two  workers  at 
the  proposed  project.  These  percentages  are  devised  from  interviews  with  mining  company 
personnel.  For  indirect  workers,  40  percent  are  assumed  to  be  single  or  married  without  family 
present  and  60  percent  married.  Sixty  percent  of  the  married  workers  would  be  in  2-worker 
households. 

Single  persons  are  assumed  to  double  up  at  a  rate  of  1.5  per  household.  Married  households  are 
calculated  to  have  4.0  persons  per  household  (2.0  children  per  household).  This  is  based  on 
census  data  from  Spring  Creek,  a  community  which  has  been  substantially  populated  by  mining 
families  and  represents  a  close  approximation  of  mining  family  demographics  (Cortez  Pipeline 
EIS  1994).  Spring  Creek  data  shows  1.43  school-age  children  per  married  family  household. 
Data  from  Mountain  View  Elementary  School  in  Elko  show  a  family  size  of  2.6  school-age 
children  per  married  couple  household  with  children.  When  taken  into  account  that 
approximately  60  percent  of  married  couples  have  children  (average  from  the  census  data  of 
Lander,  Elko,  and  Eureka  Counties),  the  Mountain  View  data  support  the  figure  of 
approximately  1.4  school-age  children  per  married  couple  household. 

Again,  household  distribution  varies  among  the  alternatives.  For  the  West  Access  Alternative 
household  distribution  was  estimated  as  follows:  30  percent  in  Battle  Mountain,  52  percent  in 
Elko,  15  percent  in  Carlin,  and  3  percent  in  other  areas,  including  Crescent  Valley  and 
Beowawe.  This  distribution  locates  more  households  in  Elko  and  fewer  in  Battle  Mountain  and 
Carlin  than  construction  workforce  distribution  because  of  the  higher  number  of  families  in  the 
operations  workforce.  Elko  is  a  larger  community  generally  with  better  housing  opportunities, 
community  amenities,  and  public  facilities  and  services  for  children  and  spouses.  Development 


potential  in  Battle  Mountain  is  limited  due  to  infrastructure  problems.  Operations  workers  have 
more  opportunity  than  construction  workers  to  live  in  the  type  of  housing  unit  they  prefer. 
In  the  short-term  housing  may  be  difficult  to  find,  however,  for  the  duration  of  the  project, 
operations  workers  can  purchase  property,  build  homes,  or  move  modulars  to  a  building  site. 
Housing  preferences  for  operations  workers  are  different  than  those  of  construction  workers  and 
are  shown  on  the  socioeconomics  tables  located  in  Chapter  3. 

East  Access  Alternative  Project  Assumptions 

The  East  Access  Alternative  would  use  the  same  employment  figures,  indirect  employment 
multipliers,  workers  per  household,  workforce  composition,  family  size,  and  number  of  school- 
age  children  per  household  as  the  West  Access  Alternative.  The  principal  difference  between 
the  two  alternatives  would  be  in  household  distribution  and  housing  preference. 

Elko,  Carlin,  Beowawe,  and  Crescent  Valley  are  closer  to  the  project  site  than  Battle  Mountain 
if  the  East  Access  is  built.  Therefore,  it  is  anticipated  that  fewer  workers  would  live  in  Battle 
Mountain. 

During  construction  household  distribution  was  estimated  as  follows:  20  percent  would  live  in 
Battle  Mountain,  35  percent  in  Elko,  35  percent  in  Carlin,  and  10  percent  in  other  areas 
including  Beowawe  and  Crescent  Valley.  During  operations  household  distribution  was 
estimated  as  follows:  10  percent  would  live  in  Battle  Mountain,  55  percent  would  live  in  Elko, 
20  percent  would  live  in  Carlin,  and  15  percent  in  other  areas  including  Beowawe  and  Crescent 
Valley.  Housing  preference  again  would  be  a  function  of  what  is  available  for  construction 
workers,  and  what  is  desirable  for  operations  workers.  Because  a  mancamp  is  available  in 
Carlin,  a  large  portion  of  the  construction  workforce  is  expected  to  locate  at  the  mancamp  due 
to  the  shortage  of  short-term  rentals  throughout  the  study  area.  Operations  workers  would 
have  more  opportunity  to  acquire  their  preferred  housing  type  in  the  long-term.  Housing 
pieference  for  both  the  construction  and  operations  phases  of  the  East  Access  Alternate  are 
found  in  the  Socioeconomic  Tables  found  in  Chapter  3. 
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